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Welcome Note from Editors
On behalf of the editorial board of the Himalayan Journal of Development
and Democracy (HJDD) and the conference organizing committee, I
would like to thank all the participants at the Sixth Annual Himalayan
Policy Research Conference (HPRC) held at the venue of the University
of Wisconsin’s 40th Annual South Asian Conference, Madison, WI.
As usual, we had a very successful event with an enthusiastic participation
from all over. A larger number of abstracts were carefully screened and
ranked by a team of our dedicated NSC member scholars – Dr. Jennifer
Thacher, Dr. Mukti Upadhyay, Dr. Vijaya Sharma, and Dr. Jeffry Drope.
NSC was established at the University of New Mexico in 2004 with the
objective to promote policy research related to the South Asian region and
the countries of the Himalayan region. The NSC team remains dedicated
to creating platforms for the enhancement of knowledge sharing,
particularly in the areas of sustainable development, environment, poverty,
governance, and health. Among its other prominent activities, NSC
publishes two e-journals (Himalayan Journal of Development and
Democracy and Liberal Democracy Nepal Bulletin), maintains an
electronic repository to allow scholars to upload, store, and disseminate
policy research, coordinates the Himalayan study abroad program, and
doctoral and post-doctoral research projects.
Nepal Study Center has added a milestone by facilitating the signing of the
Memorandum of Understanding (MOU) between the University of New
Mexico and the Kathmandu University (KU) and the Centre for Integrated
Mountain Development (ICIMOD)’s 8-country Himalayan University
Consortium (HUC). The delegation from UNM was led by the executive
Vice President and the Provost Dr. Ortega. As a part of the UNM-KU
MOU, the NSC-UNM now has a branch office at KU’s School of
Management (KUSOM) complex in Balkumari, Kathmandu. This
regional office hopes to facilitate academic activities in the region, and
ultimately leading to the establishment of a Graduate School of Economics
and Public Policy.
Our inaugural HPRC in 2006 was ambitious in ensuring a significant
convergence of researchers working on policy relevant issues on South
Asia. That foundation work led to consecutive successes in the following
years and has now made HPRC a durable annual event. We hope that
these conferences, together with research activities performed at NSC and
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by its research affiliates, will culminate in the formation of an Association
for Himalayan Policy Research. In recognition of the activities directly
and indirectly supported by NSC, many scholars from North America,
South Asia, Europe, the Far East, and Australia have joined this network.
Our policy research association will continue to expand this global
network of scholars, professionals, and policy practitioners interested in
the development of the South Asian region.
The Center is undertaking this new initiative to promote scholarly
dialogue on issues with a common theme affecting the three continents -South Asia, Africa, and Latin America. The International Development
and Sustainability --South-South Initiative (IDS-SSI) is a common
platform scholars and students, who are doing development-related
research in different cultural settings across the globe.
We are grateful to the University of Wisconsin’s 40th Annual South Asian
Conference for giving us the pre-conference venue. We are also thankful
to those who have, as listed in the acknowledgement section, provided
financial support to conduct this conference. We appreciate the help from
the staff and graduate students of the Department of Economics, UNM,
and the goodwill and support of many friends of NSC. We particularly
thank UNM students Naresh Nepal, Steven Archambault and Hari
Katuwal for their assistance. Finally, we would like to thank our guest
editors Vijaya R Sharma, Jeffery Drope, Mukti Upadhyay, and Naresh
Nepal for their help in preparing this issue of HJDD. NSC also would like
to thank student volunteers from the University of Wisconsin, Surendra
Prajapati and Rashesh Shrestha, for their support.
Sincerely,

_____________________________
Alok K. Bohara, PhD
Editor, HJDD
Professor, Department of Economics, University of New Mexico
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A Watershed Conservation Success Story in Nepal: Land Use
Changes Over 30 Years

Bill and Jeanie Fleming1
University of New Mexico
Abstract
In the middle hill region of west central Nepal in 1977, a quarter of a
113 km2 watershed experienced erosion rates exceeding 30 Mt/ha/yr due
to high rainfall intensities, unstable soils, steep slopes and severe
overgrazing. This increasing land degradation coupled with indiscriminate
forest harvesting threatened the survival of forests and viable pasture
lands. However, an innovative national government policy of handing
over forest management to local people was put in place over the next
three decades, resulting in conversion of nearly all the eroded grazing and
shrub land to managed pasture and forest, a five-fold increase in grass and
fodder and a near-doubling of forest productivity. While 43% of project
costs were spent on user group formation and vegetative restoration, this
provided most of the social, environmental and economic benefits.
Structural measures, such as check dams and channel control were the
most costly (57%) but provided the least livelihood and economic
benefits. Interviews in 2006 with farmers and forest users in the watershed
added complementary anecdotal evidence that a community’s
environmental education, coupled with increased control over their local
pasture and forest, provided valuable incentives for success in sustainable
resource management.
Introduction
The opportunity to return to an international project begun 30 years ago
does not happen often, and it was with excitement tempered with cautious
optimism that we returned to Nepal for this purpose in 2006 during Bill’s
sabbatical leave from the University of New Mexico. The Food and
Agriculture Organization of the United Nations (FAO) encouraged us to
revisit the Phewa Tal watershed (Kaski district) where as part of Bill’s
Bill Fleming is an Associate Professor in the Community and
Regional Planning program, School of Architecture and Planning,
University of New Mexico, where he teaches environmental planning and
watershed management. Jeanie Puleston Fleming is a freelance writer,
editor and photographer.
1
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work on an FAO-assisted project in 1977-78 he had assessed water
quality, land use and hillside stability. I often joined him in the field to
photograph watershed conditions.
The watershed, 140 km west of Kathmandu and adjacent to the town of
Pokhara, comprises 113km2 and drains into one of the country’s most
prominent lakes, Phewa Tal. Topography is steep; slopes average 40
percent, and elevations range from 850m at the lake to 2,500m at Panchase
Peak. The lake, the town and treks into the nearby Annapurna range make
the area a popular tourist destination. In 1977, forest land, including that
classified as shrub, comprised 35 percent of the watershed, all owned and
controlled by the national government of Nepal (Fleming 1983). While
terrace land was beautifully maintained, overgrazed land was eroding, and
forests were being stripped of even small trees for firewood and fodder.
When we left in late 1978, the future of the forest and pasture lands was in
doubt. The project final report contained pessimistic long-term predictions
based on land and natural resources use practices. Without changes in
resource management, uncontrolled grazing and indiscriminate firewood
collection with subsequent erosion were likely to devastate hillside
farmland, pasture and forest cover.
Upon our arrival in Kathmandu in 2006 we contacted forestry officials
and other experts and sought out government and NGO reports of work
done in the intervening years. In Pokhara we met local foresters and other
resource managers and walked the watershed to talk with residents and see
the land again, concentrating on the northern side of the watershed which
had been in the worst condition in 1977. From hilltops there were views
into the southern forest where a Maoist conflict with the army made our
entry impossible.
The reports, scientists and residents told the story of a practical,
creative forest policy that, with advice and ongoing evaluation by district
forest officers, progressively turned over management responsibilities to
groups of local people, Community Forest User Groups (CFUGs) who live
adjacent to the forested areas. The shift in management included an end to
open grazing and a program to improve livestock (FAO 1987). By 2004,
CFUGs had come to manage 25 percent of the Nepal’s forest land (Kanel
2004). In 2009, one-third of Nepal’s population was actively involved in
managing one-fourth of Nepal’s forest lands (Ojha et al 2009). In the
Phewa Tal watershed the percentage was much higher, exceeding 60%.
Our observations, reinforced by aerial photographs and satellite imagery,
were that forest and grazing land had not only recovered but improved
markedly under the community forest policy of delegating forest
management to its primary beneficiaries.
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Land Use Situation in 1977-78
The devolution of control over the forests in Nepal has followed a
zigzag path, evidenced by a brief history of forest policy. As early as the
1600s a royal edict of King Ram Shah recognized the importance of
forests in the protection of the environment:
“Maintain trees around water springs. In the absence of trees, water will
not last all through the year and the spring will run dry. If forests are
cleared on a massive scale, there will be many landslides. Landslides will
bring floods that could wash away even khet (level terraces). Thus five
rupees fine to whosoever cuts trees around water sources.” (Bhatterai and
Khanel 2005). A tradition of communal use of local forests developed
over time.
The Rana Period (1846-1950) was one of active forest clearing for
agriculture, alienation of communal rights and concentration of forest
rights in the hands of the ruling class, along with increasing timber sales
(Bhatterai and Khanel 2005). With the overthrow of the Ranas in 1950 and
the establishment of new government institutions, forests were considered
a part of national wealth and forest protections a duty of the state with a
top-down model of governance. The Forest Act of 1961 along with other
laws reinforced the government’s ownership rights and made many
traditional resource uses illegal (Bhatterai and Khanel 2005). National
ownership was not combined with management, and as the policy of
protections from deforestation was unenforceable, disruption of
community-led governance resulted in accelerated use by villagers who
were not given incentives for long term sustainable use (Fleming 1983).
This policy was inappropriate for fuel wood and fodder management
because land tenure tradition regarded forests as art of the resources of
particular villages even though these lands were not registered for legal
ownership.
With the enactment of the National Forestry Plan of 1976 and the
Panchayat Forest Law of 1978, individual panchayats (village councils)
could establish CFUGs and control up to 125 ha of shrubland for
reforestation and could manage up to 250 ha of government forest on a
sustained yield basis, receiving 40% of the net income from forest
products (Fleming 1983). By 1978, these first steps toward devolution of
forest management had yet to significantly affect conditions in the
watershed.
Land use analysis of the watershed, determined from aerial
photographs and field observation in 1977, showed nearly half the land in
terrace, 28% in unmanaged forest, 11% in open grazing, 7% in degraded
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shrub and at least 1% in gullies or landslides. Shrub and forest land was
also grazed and/or used for fodder. About 10% of the basin is flat to
rolling (0-10% slope), 60% has slopes between 20 and 60% (averaging
40%) and 15% is very steep (60%-100% slope). The rainfall pattern is
monsoonal, with 85% of the annual total of 5400 mm falling between June
and September, often in brief, intense and erosive storms (Fleming 1983).
Terraces in the Phewa Tal were well constructed, and runoff from
arable land under terraces was slight, causing no significant erosion
damage. Erosion from forest land at 8 Mt ha/yr was five to ten times
greater than that of natural forests due to grazing activity and intensity of
rainfall. The estimated soil loss from shrub land was even higher at 15 Mt
ha/yr. The most critical category was grazing land. Although comprising
only 11% of the area, it could be credited with as much as 29% of the soil
loss (Fleming 1983). Demonstration erosion plots on open grazing land
and on pasture protected by a fence showed protected pasture lost 9.2
Mt/ha/year, while open grazed land lost 34.7 Mt/ha/year. Without a
watershed conservation program and population growth exceeding
2%/year, forest land could have disappeared by 1996 (Fleming 1983).
Measures Implemented Since 1978
Recommendations for a watershed management program to address
soil erosion, land degradation an economic sustainability grew from
experience in the Phewa Tal in 1977-78 (Fleming 1978). Measures
included protection of existing forest and management on a sustainedyield basis, conversion of open grazing land to protected pasture,
reforestation on selected sites, check dams in gullies, river control
structures, training of local individuals as conservation assistants, and a
balance between national and local objectives.
Erosion plots and soil loss equations were used to measure and estimate
erosion rates as an indicator of watershed health and to identify land use
categories as priorities for watershed restoration (Fleming 1983).
Maintaining the nutrient pool in the soil is the key to long-term
agricultural productivity, and when soil is lost the nutrients are also
depleted (Brown et al 1999).
Soil loss rates from erosion plots on eroded grazing land and protected
pasture were recorded.
Production rates for fuelwood and fodder from managed and
unmanaged forest and grazing land were measured during the second year
of the project by professional foresters and range managers (Fleming
1983).
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Estimating increases in land productivity and resulting livelihood
benefits with the watershed management program was the basis of an
economic analysis. Monetary values were assigned to land use categories
of varying productivity (open grazing land, protected pasture, unmanaged
forest, and managed community forest). The analysis then compared the
value of the land without the program to its value with the proposed
conservation plan. The differences between the two values are assumed to
approximate the monetary benefits of watershed management
interventions. Benefits that are difficult to value, such as domestic water
supplies and their associated health benefits, and have not been included.
The calculations are based on the values in Tables 1, 2 and 3.
Table 1. Production of Wood and Fodder (per hectare per year)
LAND
Grazing
Pasture
Shrub
Unmanaged Managed
USE
land
land
land
forest
forest
Grass
1200
6000
500
--(kg)
Tree
--1500
3000
5000
foliage
(kg)
Wood
--4
12
20
(m3)
Table 2. Production and Value of Fertilizer from Grass and Fodder
Foliage
Fertilizer
Production/animal/year
Value (Rs/kg)
(kg)
Nitrogen
15
6
Phosphorus
2
18
Table 3. Production and Value of Milk from Grass and Fodder Foliage
Milk
Production/1000 kg feed Value (Rs/liter)
(liters)
Grass feed
60
1
Foliage feed
120
1
Production of grass from protected pasture is approximately five
times greater than from open grazing land, resulting in a fertilizer value of
Rs 55 per ha and a milk value of Rs 360 per ha (Fleming 1983). Fodder
production from the enclosure yielded 6,000 kg/ha/year of green fodder,
compared with 1,200 kg/ha/year from open grazing land in the watershed.
Fuelwood is produced on both shrublands and forest lands. Two
methods were used to estimate fuelwood values (Fleming 1983). First is a
direct market value approach based on the 1978 fuelwood price in Pokhara
(Rs 13 for a 37 kg bundle). Assuming an average wood density of 500

14

Himalayan Journal of Development and Democracy, Vol. 6, No. 1, 2011
kg/m3, fuelwood would be worth Rs 174/m3 (500 kg/m3 x Rs 13/37 kg=
174). A seond method was an opportunity cost approach based on the
time families spend carrying fuelwood from the forest (Fleming 1983).
This method assumes that: a) 30 kg of fuelwood are collected daily by
each family; b) each family spends an average of 132 worker-days/year
collecting fuelwood; c) 30 kg of fuelwood is the energy equivalent of 20
kg of dry wood with a volume of 0.04 m3. Therefore, each family gathers
5.3 m3 of fuelwood annually and at a daily gathering wage of Rs 5 (the
opportunity cost of labor based on other employment), the value would be
125 Rs/m3 (5 Rs/day x 132 days/year/ 5.3 m3/year). The average of the
results from the two methods is Rs 150/m3.
Table 4. Estimated Land Values in the Phewa Tal Watershed (Rs/ha/yr)
Fodder
Grass
Grass Fodder
Leaves
Leaves
Land Use
Fertilizer Milk Fertilizer Milk
Fuelwood Total
Grazing
11
72
83
Pasture
55
360
415
Shrub
5
30
27
180
384
626
Forest
53
360
1152
1565
(unmanaged)
Forest
89
600
1900
2609
(managed,
after 6 years)
Plantation
22
144
480
646
forest (5-10
years)
Plantation
44
288
960
1292
forest (after
10 years)
Other potential benefits of the proposed management plan were not
calculated, such as hydroelectric power, tourism and fisheries.
After the panchayat system proved ineffective in monitoring the
protection of the forests and in ensuring equitable distribution of forest
products, a new system was initiated by the 1993 Forest Act that
recognized CFUGs as independent entities, separate from local
government, allowing their forests to overlap political boundaries of
villages and districts (Bhatterai and Khanel 2005). Users desiring to
manage a forested area as a group must file an application including a
constitution identifying member and a work plan. Components of the work
plan include: a map of the forest area, a description of the condition and
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type of forest, objectives for sustainable management, proposed
conservation methods, sale and distribution of forest products, wildlife
preservation, and special programs for women and underprivileged
classes. CFUGs are structured to promote cooperation in protecting the
common forest resources.
At a national workshop in 2004, major stakeholders in community
forestry gathered in Kathmandu to evaluate the program’s past and guide
its future. Kanel (2004) addressed the challenges of coordinating
collective action in the area of community forest management, from
resistance to change to formulation and enforcement of rules.
Communication and the social relationships of trust, reciprocity and
commitment to group decisions facilitate the process. “Social or even
forestry reform is not linear, but an iterative and ‘muddling through’
process. There is an unanimous and converging view that community
forestry has brought a fundamental shift in forests management paradigm.
The shift in mindset is that institutional innovation or reform would
precede technical innovation. That is the reason we think that governance
reform is a prerequisite for sustainable forest management and livelihood
promotion. Intervention and innovation is a slow process since all the
stakeholders have to agree on innovations and reforms.…There is a
critical mass of committed government staff in the forestry sector,
members of civil society and forest users who agree for the need of such
reforms. Some may resist change, but frequent coaching may be necessary
to change their mind-sets.” (Kanel, 2004)
Interviews in the Phewa Tal watershed provide a snapshot of how the
participatory program functions while still allowing room for
improvement:
Women and disadvantaged minorities are encouraged to participate in
CFUGs, but roles change slowly. The president of one Phewa Tal CFUG,
said three women are members of the core committee, but they never
speak and none are officers. Still, results have been good; the group’s
forest of 61 hectares is in much better condition and produces far more
than in his father’s time.
An example of rules bent to tolerate the very poor is the situation of a
low caste woman washing clothes at a village water spigot while her
young child sits in the dirt nearby. She moved to the community from
higher ground 10 years ago, but has not joined the CFUG because she
claims the admission fee was too high. Her solution, she says with a laugh,
is either to buy fuelwood a few pieces at a time or wait until the forest
watcher goes off duty so she can sneak into the forest for downed wood.
So far no one has stopped her, though they know how she survives.
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When the forest cannot provide enough for all, the burden is spread out
among families. One mother and farmer collects wood on designated days
along with the 165 households in her CFUG near Phewa Lake. “It isn’t
enough. We have to buy extra wood, but we are managing, she says with a
shrug.
Situation in 2006: Land Use Changes in Phewa Tal Watershed
The scattered houses that constitute the settlement of Banpali sit just
below the ridge that marks the northern boundary of the Phewa Tal
watershed. Word spread quickly that visitors with questions had arrived,
and soon a knot of interested villagers gathered around us to examine
photos of Bill’s 1978 erosion plots. One man remembered them, and
moments later, our group was hiking up and down the slope above the new
schoolhouse. It took less than half an hour to locate remnants of the plots,
mostly hidden by a diverse assemblage of vegetation. The wire fence was
gone, unneeded in the current era of social fencing in which grasses and
fodder are cut and carried to stall-fed animals. The former fenced area had
evolved into forest, and a mat of thick grass covered the formerly denuded
grazing land. The plots had done their job, providing scientific data on
erosion rates, showing farmers the need for land use changes, and decades
later providing a graphic indication of improved watershed health.
By 2006, 2739 ha or 24% of the watershed area had been handed over
to 95 Community Forest User Groups (CFUGs), and each group had
developed a plan for long term sustainable management approved by the
district forest office (Kaski District Forest Office files, 2006). Previously
unmanaged forest land had decreased to 12% of the watershed area.
Although no comprehensive analysis comparing the quality of community
forests with unmanaged forest land were available for the Phewa Tal,
community forests were observed in 2006 to have a dense vegetation
cover and a wide diversity of species for fuelwood, fodder and other uses.
Land use changes between 1978 and 2006 were documented with two
periods of aerial photograph and satellite imagery interpretation, combined
with field observations (Table 5; Fleming 1983). Terraced arable land
remained constant while forest land increased from 28% 5o 36%, mainly
resulting from conversion from unmanaged forest and degraded shrub and
grazing land to managed community forest (Table 5). Degraded grazing
and shrub land, nearly 20% of the watershed in 1978, was converted to
managed pasture or community forest by 2006. Unproductive shrub land,
7% of the watershed in 1978, was managed pasture or forest by 2006.
Table 5. Land Use Changes from 1978 to 2006 in the Phewa Tal
Watershed
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(% of total watershed area)
1978*
46

2006**
Terraced arable
46
land
Unmanaged Forest 28
12
Community forest
0
24***
Unrestricted
11
1
grazing
Degraded shrub
7
1
Managed pasture
1
9
Gullies/landslides
1
1
Lake/urban
6
6
*determined from aerial photographs
**estimated from field observations, interviews and LANDSAT imagery
*** 2739 ha or 24% of the watershed has been handed over to Community
Forest User Groups (Kaski District Forest Office files, 2006)
Most of the critical landscapes identified in 1978 (19% of the
watershed) had become managed pasture or community forest where
social fencing restricts open grazing. Some unrestricted grazing still
occurs in parts of forested landscapes, particularly in Bhadaure-Tamagi
and Chapakot villages and farmers often allow grazing on terraces
following harvests. The conservation and watershed management
program, begun in 1974, included a variety of protection and rehabilitation
measures encouraging this positive shift in land use from open grazing to
protected pasture and forest. Also important was the Livestock
Development Program of the Ministry of Agriculture, encouraging fewer
animals but better dairy producers (FAO 1986).
Life in the area has improved since his parents’ generation, a resident
of the upper watershed says decisively. The land has a much better
vegetation cover than previously, and while terraces occupy about the
same area, farming on terraced land has intensified, and many farmers use
chemical fertilizer to compensate for declining soil quality. His neighbors
used to own a dozen free-grazing livestock, but now the number has
decreased to two at most, all of them stall-fed and more effective milkproducers. Dung collection is more effective now that animals are stall
fed, but he says that chemical fertilizer, though more expensive, works
faster.
By 2006, erosion rates on the same grazing land had decreased
substantially because it was not longer grazed and the vegetation cover
had increased to 100%. Because the erosion plots had not been maintained
after the first two years of measurements, soil loss in 2006 was estimated

18

Himalayan Journal of Development and Democracy, Vol. 6, No. 1, 2011
with the “modified universal soil loss equation.” Results from 2006
transects ranged from 1.4 to 2.7 tons/ha/year, more than ten times less soil
loss than the measured values from 1978-79 and consistent with Impat’s
conclusions using both measured plot and estimated soil loss equation
methods (Impat 1981).
After a successful search for the old erosion plots, members of the
Banpale community forest user group sit on the dry winter grass nearby
and describe how the surrounding land has changed in the last 30 years
(Figure 3). The days of open grazing are gone, they say, as are the
denuded slopes. Families used to own four or five livestock, but now the
180 households in this community forest user group each own at most two
animals.
A schoolteacher-farmer pats the protective layer of vegetation growing
on the formerly overgrazed and eroded hillside and points to terraces
below edged with bunds that prevent soil loss. “This is much better than
then,” he says. “We know more.”
The current problem of their CFUG is food for livestock, he says. Since
open grazing is not permitted, and their 5 hectare forest is a pine plantation
that does not provide fodder leaves, extra fodder must be purchased.
Fodder trees that have sprouted in our forest are still too young to be
useful.” Another man is optimistic: “We will wait; they’re growing.”
Economic Analysis of the Costs and Benefits
In addition to continuous activity by Nepal’s Department of Watershed
Management and Soil Conservation between 1974 and 2006, three
international agencies provided funding: the Food and Agriculture
Organization of the United Nations FAO) from 1975 to 1984, the Finnish
International Development Agency (FINNIDA) from 1985 to 1994, and
the Japanese International Cooperation Agency (JICA) from 1997 to 2004
in a small part of the watershed. Costs of the services provided by all four
agencies were estimated from unit costs of activities in the watershed
(DSCWM 1992).
The following table shows that the actual costs of the project were
more than double those projected in the 20-year plan (about Rs 54 million,
compared with a projection of about Rs 26 million).
Table 6.
Documented Project Costs: 1974-2006 (millions of Rs)
Activity
Cost (Rs millions)
% of total
Preventive measures
20.7
39%
(mainly reforestation)
Rehabilitation measures 30.9
57%
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(mainly structural)
Extension and education 2.2
4%
Total
53.9
It is significant that nearly 60% of the costs were spent on structural
measures, such as check dams and river training gabions, which did not
result in significant land use changes. The underlying assumption of this
analysis is that land use changes from less productive uses to more
productive uses result in improved livelihood and economic gain by
watershed stakeholders. While there were benefits from structural
activities, in economic and livelihood terms they were small, compared to
those resulting from the conversion of land use from open grazing to
protected pasture and from government forest to community forest.
Treating eroding gullies did not result in land use changes and often failed
after the first season of monsoon rains (Fleming 1983) Economic analyses
of other projects in the Middle Hills of Nepal showed that the costs of
building torrent control structures, treating landslides and building
embankments in riparian zones far exceeded the economic benefits valued
in terms of conserved agricultural land (Achet and Fleming 2006).
Preventive vegetative measures constituted 39% of project costs,
mainly conservation plantations, fruit tree planting, water source
protection, and nursery establishment. Although these measures would
likely result in future livelihood gains, the benefits in terms of land use
changes are difficult to estimate. Only 4% of the project funds were spent
on the formation of user groups, farmer training, household training, and
community mobilization through conservation education and extension,
while many of the benefits resulted from these activities. In terms of cause
and effect, evaluating the impacts of agricultural and forestry extension
projects and education (4% of project costs) are perhaps more
straightforward. A partial accounting of the substantial economic benefits
accruing in improved livelihoods from conversion of open grazing land to
protected pasture and from government forest to community forest is
provided in this analysis.
These preventive measures and extension/education activities, valued at
43% of the project costs, resulted in substantial land use changes from
grazed land to pasture and from unmanaged forest to mainly community
forest (66% of forest land). The benefits of these land use changes were
livelihood enhancement, valued in terms of additional production of grass,
fodder and wood, in turn resulting in increased milk, fertilizer, and forest
products.
Benefits of the 32-year life of the project are calculated on the basis of
the productivity of different land uses (milk, fertilizer and forest products),

20

Himalayan Journal of Development and Democracy, Vol. 6, No. 1, 2011
using the same economic valuation procedure and information described
in the previous chapter for the projected 20-year plan. The following table
shows that the benefits still exceeded the costs by a substantial amount,
even with costs that were more double those predicted in the earlier plan
projection.
Table 7. Benefits Over 32 Years of Management
(millions of Rs discounted at 10% over 32 years)
Benefits with management
73
Benefits without management
36
Difference
37
With benefits of Rs 37 million and costs of Rs 25 million, the ratio of
benefits to costs is positive, although not as high as the 1.7 ratio projected
in 1978:
Benefits of Rs 37 million / Costs of Rs 25 million = 1.5
Many environmental services are left out of this calculation, including
water quality and improved fishery, flood control, increased seasonal and
spring flow, reduced lake sedimentation and hydropower benefits,
ecotourism recreation and aesthetics, carbon sequestration, biodiversity
and species conservation.
Seated on his front porch before classes begin, the local school
principal describes the Ghata Basuli Bari and Banpale Community Forest
User Group of which he is member. The group includes 95 households
which meet in a general assembly twice a year. Of the 11 committee
members who meet bi-monthly, three are women who often add
comments.
He has seen an enormous improvement in the condition of the forest
and surrounding lands near Naudanda since his childhood when the hills
were denuded and overgrazed. The Department of Soil and Water
Conservation planted trees, a species of alnus, he says, and the Department
of Forestry handed over the land to the community forest user group. One
small forest of only a hectare provides fuelwood which is collected twice a
year. Everyone goes into the forest for this task, unlike before, when one
woman per family used to spend all day everyday searching for wood to
bring home.
Since the forest is small, families belong to a second forest user group,
and still must purchase supplementary wood. The user group does not
collect membership fees, but takes up a collection for a forest watcher who
guards against illegal wood gathering. Grazing on communal land has
ceased; families used to own four buffalo but now have two, and these are
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stall-fed. “Another change: all children go to school,” he says with
satisfaction.
Conclusions: Getting the Most from Watershed Management
The Phewa Tal watershed in 2006 was a tapestry of productive terraces
and healthy forest, with reliable if limited supplies of water. Changes in
land use were the key to the success of the project. These changes were
largely brought about by a shift in government policy that allowed user
groups to gain control of most of the forest (60%) and pasture land (90%).
These user groups had an economic incentive to manage the resources
sustainably. A summary of observations in the watershed includes:
1.
2.
3.
4.
5.

6.

7.

8.
9.

Watershed health improved significantly from 1978 to 2006,
reversing apparent trends.
Both benefits and costs were underestimated in the 1978 plan, but
benefits still greatly exceeded costs nearly 30 years later.
95 community forest user groups now control 60% of forest land
and have access to productive forest resources.
Land use changes are key indicators of benefits because they result
in valuable products (fuelwood, grass and fodder leaves), providing
critical economic incentives for local user groups.
Nearly all formerly eroded grazing and shrub lands (25% of the
watershed) are now protected pasture or community forest. Grazing
control, stall feeding and increased vegetation cover were effective
in improving soil and water conservation.
Only 43% of project costs were spent on conservation and user
group formation and vegetative restoration activities, but this
provided most of the social, environmental and economic benefits.
Structural measures, such as check dams and river channel training,
were the most costly project activities (57%) and provided the least
livelihood and economic benefits.
While local forest user groups were a major factor in watershed
improvement, collaboration with NGOs and government agencies is
important for ongoing technical advice and mediation services.
Lower income and caste groups, as well as women, need
encouragement to participate in community user groups.
A sense of well being and pride in watershed improvements was
expressed by many farmers in the watershed, both men and women
.
Water quality in Phewa Lake has deteriorated over the past 30 years
with increasing nutrient loading, mainly from municipal sources in
Pokhara. Recent road construction contributes significant amounts
of sediment to the lake.
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10. Development activities in the watershed began with a top-down
emphasis on structural conservation measures, requiring funding
from donor agencies. Now activities rely mainly on user groups and
collaboration with conservation agencies and NGOs for continuing
management.
The impacts of participatory collaboration in watershed management
projects are enormous, but often undervalued by both social and economic
measures. Community forest user groups now control over about 60% of
the forest land in the Phewa Tal watershed, resulting in increased
productivity and sustained yield management. Fodder and fuelwood
productivity is nearly twice as great as in formerly government-controlled
protection forest. The cost of the community forest program is small
compared to the environmental, social, and economic benefits from the
change.
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Stream water survey along the Annapurna Circuit, Nepal
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Abstract
This paper focuses on stream water testing that took place on the
Marshyangdi River, Jharsang Khola and the Kali Gandaki River that are
located along the Annapurna Circuit Trek within the Annapurna
Conservation Area. Sampling was undertaken from May 16, 2011 to May
28, 2011. A total of 7 samples were taken from the Marshyangdi River, 1
sample from a branch of the Marshyangdi River ( Jharsang Khola), and 5
from the Kali Gandaki River at various accessible points along the trek.
An effort was made to sample both upstream and downstream of a village
to assess any difference between the two results. Analysis was conducted
for Aluminum (Al3+), free Chlorine (Cl), Iron (Fe), Nitrite (NO2-), and
Nitrate (NO3-), Ammonia (NH3/NH4+), General Hardness (Ca and Mg)
and the presence of Coliform and E. coli. The results for the
concentrations of aluminum, chlorine, and iron are all higher at sites
upstream from Tal and Manang relative to downstream concentrations.
This indicates that the variations are not likely related to inputs from
villages but most likely the result of local geology or upstream agricultural
activity. Nitrite was detected in higher concentrations at sites downstream
of both Tal and Manang relative to upstream concentrations. This could
indicate an anthropogenic influence from villages. The results for hardness
(Ca and Mg) do not have higher concentrations at downstream sites and
overall concentrations are high. The variations here are most likely the
result of differences in local geology from the calcareous formations
associated with the Central Himalayan Thrust. The results for total
coliforms and E.coli indicate bacterial contamination. This is most likely
the result of poor sanitation, lack proper sewerage systems, animal fecal
matter and fertilizer for agriculture.
Introduction
The majority (86%) of Nepal’s population lives in rural areas and 22%
of these people are without access to safe drinking water (Asian
Development Bank, 2006). In rural areas, many diseases are related to
poor water and sanitation (access to toilets and proper waste management)
(Asian Development Bank, 2006). Water is usually supplied from the
source without treatment or monitoring of quality. River water is used for
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bathing, laundry, vegetable cleaning, drinking water, (Asian Development
Bank, 2006) and agriculture (Osti, 2005). Groundwater is inconvenient for
use in the mountain regions and the collection of rainwater is unreliable,
making stream water very important (Osti, 2005).
Recently, the government of Nepal has initiated the construction of
roads into the Annapurna Conservation Area (ACA) as a part of a key
strategy for poverty reduction (NTNC, 2008b). This construction has
already been completed all the way to Jomsom in the Kali Gandaki Valley
and is continuing elsewhere on the Annapurna Circuit Trek (ACT). The
building of roads could lead to more development in the area and since
ACA is a protected area, it is important that this development not affect
the environment. Rapid unplanned development can lead to impacts on
natural resources and the environment (Karn & Harada, 2001).
Specifically related to water, development can increase the demand and
seriously pollute available resources (Karn & Harada, 2001). Water
chemistry is highly determined by geology and weathering in Himalayan
Rivers (English, Quade, DeCelles & Garzione, 2000; Jenkins et al., 1995),
therefore it is important to have baseline information and to monitor the
stream chemistry in order to assess the impact these behaviours have on
the stream environment. In addition, it is important to monitor the quality
of water to ensure that local pollution from land use and management
practices is not having a negative effect on the ecosystem or public health.
This paper focuses on stream water testing that took place on the
Marshyangdi River, Jharsang Khola and the Kali Gandaki River that are
located along the ACT within the ACA.
Study Area
The Annapurna Conservation Area project is the first and largest
Conservation Area in Nepal (Nature Trust for Nature Conservation
[NTNC], 2008a). It is located in the West-Central Mountain Region and
covers an area of 7,629 km2 (NTNC, 2008a). It has several biogeographical regions with diverse habitats and species and is home to over
120,000 people (NTNC, 2008a). The ACA has a huge altitudinal variation
ranging from 790m to 8091m (NTNC, 2008a). The natural vegetation of
the area is strongly controlled by altitude; in lower subtropical zone (10001700m) Chir Pine forest dominate (Jenkins et al., 1995). The temperate
zone (1700-3000m) is mainly mixed forests of oak, rhododendron, and fir
with blue pine, Himalayan hemlock, spruce and bamboo also present
(Jenkins et al., 1995). In the subalpine zone (3000-3800m), birch and
Himalayan silver fir are present until replaced by juniper and bamboo at
higher altitudes (Jenkins et al., 1995). The beauty of this area has made the
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ACT one of the top trekking destinations in the world (NTNC, 2008a) and
one of the most important tourist destinations in Nepal (NTNC, 2008b).
The geology of this area is poorly documented however in study by
Jenkins et al. (1995) the Annapurna area was noted to have calcareous
formations and dolomite associated with the Central Himalayan Thrust
fault. In the same study, calcium was detected at high concentrations
confirming these formations.
In this area agriculture is almost exclusively limited to terraced
cultivation on either level or sloping terraces (Jenkins et al., 1995). At
high elevations rainwater is held back for irrigation of crops, while at low
elevations stream water is diverted (Jenkins et al., 1995). Temperature,
slope, vegetation and water availability are strongly influenced by altitude;
in this sense altitude strongly affects the type of land use (Jenkins et al.,
1995).
The sampling locations are all within the ACA along the ACT in Nepal.
Sample site locations are shown in Figure 1 below.
Site 6a: Upstream
Site 6b: Downstream of
Site 5b: Downstream Low

Site 4b: Downstream of
Site 4a: Upstream of
Site 4:

Site 7a: Upstream of
Site 3a: Upstream

Site 7: Tatopani Hot
Site 7b: Downstream of

Site 2a: Upstream of
Site 1a: Upstream of

Edited from ALPACA Voyages (n.d.)
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Figure 1 Map of Annapurna Circuit: Location of Sample Sites
Methods
Sampling was undertaken from May 16, 2011 to May 28, 2011,
immediately prior to the monsoon season (June to September) during
which eighty percent of the annual rainfall amount occurs (Warner et al.,
2007; Jenkins et al., 1995). This is in the effort to reduce variability
associated with high flow events. Although this is not when flows at their
lowest because snow fields and glaciers will have experienced some
melting, variations due to rainfall events will be reduced.
Samples were taken from the Marshyangdi River, Jharsang Khola and
the Kali Gandaki Rivers along the ACT as shown in figure 1. A total of 8
samples were taken from the Marshyangdi River (samples 1-4) including 1
from the Jharsang Khola branch (sample 5). In addition 5 samples were
taken from the Kali Gandaki River at various accessible points along the
trek. An effort was made to sample both upstream and downstream of a
village to assess any difference between the two results. Samples were
taken at Sanje, Chamje, Tal, Manang, Low Camp, Kagbeni and Tatopani.
Samples were labelling according to site number along with an “a” for
upstream and a “b” for downstream. In the case of Sanje, Chamje, and low
camp, it was not possible to obtain a sample both upstream and
downstream due to site conditions. At Site 4 (Manang) the sample was
taken from water draining into the river from underground, presumed to be
from Manang. The water had some form of plant algae growth (Figure 2).
The sample at site 7 (Tatopani) was taken from the hot springs located
beside the river. The water from the hot springs ran into the Kali Gandaki
River.
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Figure 2 Photograph of site 4 (Manang) sample location
A sample of 500mL was collected for the analysis of Aluminum (Al3+),
free Chlorine (Cl), Iron (Fe), Nitrite (NO2-), Nitrate (NO3-), Ammonia
(NH3/NH4+), and General Hardness (Ca and Mg). Additionally, a sample
of 100mL was obtained for the analysis of total coliforms and E. coli.
Analysis of samples cwere completed en route at night rest stops as
close to the sampling time as possible and always on the same day. The
analysis of Al3+, Cl, Fe, NO2-, and NO3- were conducted using HACH®
DR/2010 Portable Spectrophotometer. The water was analyzed using the
specified colorimetric analysis for each constituent and were performed
using the preprogramed calibration curves.
Ammonia was measured using API Aquarium Pharmaceuticals®
Ammonia aquarium test strips. The analysis was conducted as described
by the manufacturer and compared to a colour marker indicating
concentration. Freshwater samples were assigned a corresponding
concentration of 0, 0.25, 0.5, 1.0, 2.0, 4.0 or 8.0.
Nutrafin® General Hardness reagent was used to measure the levels of
Calcium and Magnesium in the sample. The analysis was conducted as
described by the manufacturer. The number of drops of reagent added to
the sample was counted until the sample changed colour. The number of
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drops was then multiplied by 20 in order to obtain the concentration in
parts per million.
Coliform and E. coli was analysed on a presence-absence basis, not
indicating the number of microorganisms in a positive result. The 100mL
sample was collected into a sterile bottle containing sodium thiosulphate,
which is intended to stop chlorine disinfection (although not expected to
be present) (Viessman, Hammer, Perez & Chadik, 2009). The sample was
then shaken vigorously followed by adding the contents of one packet of
Colilert® reagent. The reagent contains bacterial nutrients and two
compounds (O-Nitrophenyl-β-d-galactopyanoside and 4Methylumbelliferyl β-d-glucuronide) indicating the growth of total
coliform bacteria and Escherichia coli (E.coli) (Viessman et al., 2009).
The sample then required incubation for 24 hours at 35°C, however, since
no incubator was available incubation was conducted by keeping the
sample next to the skin(body temperature) as was used in a study by Rai,
Ono, Yanagida, Kurokawa and Rai (2009). Upon incubation the Colilert®
is metabolized by any present coliforms changing the colour of the sample
to yellow, indicating a presence of coliforms (Viessman et al., 2009).
Similarly, if the sample glows a fluorescent blue colour under an
ultraviolet light (UV-IL4B, 6-watt, 365nm UV lamp) indicated the
presence of E.coli (Viessman et al., 2009).
Results/Discussion
Chemical Parameters
The results for aluminum are presented in figure 3 below. Along the
Marshyangdi River aluminum was detected at Sites 1a, 2a, 3b, 3a, and 4a.
In the cases of Sites 3 and 4, aluminum appears to have a higher
concentration upstream of Tal and Manang relative to downstream. This
indicates that the variations are likely not related to the inputs from
villages. Along the Kali Gandaki River aluminum was only detected at
Site 7 in the Tatopani hot springs at 0.030 mg/L. There is no established
guideline value for aluminum from the World Health Organization
(WHO) and there is little indication that aluminum ingested orally is
acutely toxic to humans (World Health Organization [WHO], 2011).
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Figure 3 Results for concentration of aluminum (mg/L) for the sites along
the Marshyangdi River
As presented in figure 4, free chlorine was detected at sites 3a, 4 and
4a. In the cases of Sites 3 and 4, free chlorine appears to have a higher
concentration upstream of Tal (site 3) and Manang (site 4) than
downstream. This indicates that the variations are likely not related to the
inputs from villages but could be the result of upstream agricultural
activities. In a study by Jenkins et al. (1995), they concluded that chlorine
concentrations increase with agricultural activities. The highest
concentration was recorded at site 4a (upstream of Manang) at a
concentration of 0.800 mg/L. Free chlorine was not detected at any of the
sites on the Kali Gandaki River with the exception of site 7, the Tatopani
hot springs where 0.280 mg/L was measured. Chlorine is most commonly
used as a disinfectant in drinking water (WHO, 2011). It could also be the
result of domestic disinfectant, bleach, or chlorine containing soaps
(WHO, 2011). The concentrations present here are still within the
guideline value of 5mg/L (WHO, 2011).
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Figure 4 Results for concentration of free chlorine (mg/L) for the sites
along the Marshyangdi River
Iron is found in most natural fresh waters at concentration ranging from
0.5 to 50mg/L (WHO, 2011). The results for iron are presented in figure 5
below for the Marshyangdi River. Iron was detected at Sites 1a, 2a, 3b, 3a,
4, and 4a. The highest concentration on the Marshyangdi River was found
at site 3a (upstream of Tal) with a concentration of 1.410mg/L. The
concentrations of iron appear to be higher at the upstream sites of Tal and
Manang (Sites 3 and 4) than at the downstream sites. This indicates that
the variations are likely not related to inputs from villages but could be the
result of upstream agricultural activities. In a study by Jenkins et al.
(1995), they concluded that iron concentrations are increased by
agricultural activities. Iron was not detected at any sites along the Kali
Gandaki River with the exception of site 7, the Tatopani hot springs where
1.680 mg/L was measured. Iron does not have an established drinking
water guideline as it is not a health concern, in fact iron is an essential
element in human nutrition (WHO, 2011; Pant, 2011). High
concentrations of iron can have implications to the usability of the water
due to discolouration, metallic taste and odour, turbidity, and staining of
laundry (Pant, 2011).
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Figure 5 Results for concentration of iron (mg/L) for the sites along the
Marshyangdi River
The results for nitrite and nitrate are displayed below in figure 6. Nitrate
was not detected along the Kali Gandaki River and was only detected at
site 4 on the Marshyangdi River with a concentration of 0.6 mg/L. This
was not unexpected given the amount of algae growth found at site 4
(shown in figure 2). Nitrite was found at sites 3b, 3a, 4b, 4, 6a, 6b, and 7.
The sites along the Marshyangdi River have higher concentrations
detected at the downstream sites at Tal and Manang (Sites 3 and 4) when
compared to upstream values. This is expected at the Manang site given
the input from site 4 (figure 2) located downstream of site 4a and upstream
of site 4b. This could indicate that the variation in concentrations at each
site is related to the anthropogenic influences of these villages.
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Figure 6 Results for concentration of nitrite and nitrate (mg/L) for the sites
along the Marshyangdi River and the Kali Gandaki River
Nitrate is commonly found in the environment as it is an important
plant nutrient (WHO, 2011). However, nitrite is not normally present in
high or significant concentrations unless in a reducing environment
(WHO, 2011). Surface waters can be contaminated by forms of nitrogen
from the discharge of wastewater and drainage from agricultural land
applying inorganic fertilizer or manure (Viessman et al., 2009; WHO,
2011; WHO, 2011). Once this is present in the environment it is not easily
removed, thus it is best managed by reducing the amount that is released
into the environment (WHO, 2011). This can be done by controlling the
release of manure and better sanitation and sewerage handling. Excessive
nitrate found in water is of concern to infants because of
methemoglobinemia (Viessman et al., 2009). Adults who are healthy can
ingest large quantities of nitrate without any adverse effect (Viessman et
al., 2009). The WHO established guidelines for nitrate in drinking water is
50mg/L as a nitrate ion and 11mg/L as nitrate-nitrogen (WHO, 2011). The
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guideline for nitrite is 3mg/L as a nitrite ion and 0.9mg/L as nitritenitrogen. None of the sites measured above the drinking water guidelines
for nitrate or nitrite. It is important to note the most important source of
nitrate and nitrite exposure is through vegetables and meats in the diet
(WHO, 2011). Since river water is used for irrigation of crops and animal
drinking water this could be of concern.
Ammonia is a term that includes both the non-ionized (NH3) and
ionized species (NH4+). When ammonia dissolves in water a portion will
react to form ammonium ions (NH4+) and the remainder will be unionized
ammonia (NH3) (Viessman et al., 2009). The amount of both will depend
on the pH of the water (Viessman et al., 2009). Unfortunately, pH was not
obtained while in the field. This distinction between the two forms is
important for river water quality because the non-ionized form is toxic to
fish (Viessman et al., 2009). Ammonia originates in the environment from
agricultural. In natural surface waters, ammonia is usually found below
0.2 mg/L (WHO, 2011). Ammonia is a possible indicator of bacterial,
sewage and animal waste pollution and causes higher concentrations in
surface waters (WHO, 2011). All of the sampling locations have the same
value for Ammonia concentration 0.25 ppm except site 7, the Tatopani hot
springs where 1.0 ppm was detected. Ammonia was measured using API
Aquarium Pharmaceuticals® Ammonia aquarium test strips, which is
done by comparing the colour of your sample to a colour marker
indicating concentration. The options for colour matching were either 0 or
0.25. Therefore, the sample may not be exactly 0.25.
Figure 7 below shows the results found for hardness. Hardness in this
case refers to the analysis of both calcium (Ca) and magnesium (Mg).
Calcium and magnesium are both common inorganic ions found in natural
waters (Hemmond & Fechner-Levy, 2001). Overall the concentrations of
Ca and Mg are higher on the Kali Gandaki River than the Marshyangdi
River. The downstream sites do not appear to have higher concentrations
than the upstream sites. This indicates that the variations are more likely
the result of different local geology. The high concentrations of hardness
are most likely the result of calcium from the calcareous formations that
accompany the Central Himalayan Thrust (Jenkins et al., 1995).
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Figure 7 Results for hardness (Ca and Mg) (ppm) for the sites along the
Marshyangdi River and the Kali Gandaki River
Bacterial Parameters
The results of the presence/absence test for total coliforms and E.coli
revealed that all sites, with the exception of the downstream from low
camp site (site 5b), had total coliforms and E.coli present. The low camp
site is the most remote of all the sites tested. Total coliforms and E.coli are
used as indicator organisms for potential pathogens. These
microorganisms when present indicate that the water has been
contaminated with fecal matter and therefore may contain pathogens
(Viessman et al., 2009). The coliform group of bacteria lives within the
human and animal intestinal tract and is excreted in fecal matter in large
quantities of 50 million coliforms per gram (human) (Viessman et al.,
2009). Pathogenic organisms which cause entric diseases originate from
the feces of an infected person, therefore water contaminated with
coliforms can indicate a potential for pathogens to be present which could

37

Himalayan Journal of Development and Democracy, Vol. 6, No. 1, 2011
result in disease transmission (Viessman et al., 2009). Testing water for
indicator organisms is important because the greatest risk of microbes is
from drinking fecal contaminated drinking water (WHO, 2011). The
government of Nepal’s National Drinking Water Quality Standard, as
cited in Warner et al. (2007), says that both total coliforms and E.coli
should not be detected. In addition, the WHO states that water intended for
drinking contain no indicator organisms and that coliforms or E.coli must
not be present in a 100mL sample (WHO, 2011). The Colilert® test can
detect even one organism. This means that if even one organism managed
to contaminate the test bottle it would result in a false positive result. In
addition, there is a type of coliform bacteria that grow and reproduce on
organic matter outside of mammals not indicating a fecal origin (Veissman
et al., 2009). In this case total coliform positives were in combination with
positive results for E.coli, indicating it is more likely from fecal origin.
According to the Government of Nepal and the WHO this river water
would not be safe for consumption without some form of treatment to
remove indicator organisms and potential pathogens. In a paper by Baselli,
Caravello and Baroni (2005), water in upper mustang (directly upstream
from Kagbeni) showed fecal contamination, probably a result of animals,
lack of a sewerage system and effective disposal of wastewater. This
corresponds to the positive results for coliforms and E.coli found in this
study at Kagbeni.
In Nepal, water related diseases are the top leading diseases in the
country (Asian Development Bank, 2006). The rural population lacks
access to toilets and proper wastewater management (Asian Development
Bank, 2006). Management of human waste is the primary barrier to
preventing the spread of pathogens in the environment (Carr, 2001). This
is especially important because of the persistence of certain
microorganisms in the environment, E.coli for example is very persistent
in cold water and with poor light penetration (WHO, 2011). In the case of
the rivers studied here, the water was observed to be very cold and light
penetration would not be optimal given the amount of suspended solids in
the water. Studies have shown that when people have access to sanitary
technology the incidence of many diseases can be reduced (Carr, 2001).
Having access to facilities is not enough because it still depends on the
usage and adoption of technologies (Carr, 2001), therefore it should be
accompanied with education to explain the benefits. In the Sustainable
Development Plan for Manang and Mustang (NTNC, 2008a; NTNC
2008b) the issue that settlements lack proper sewerage systems was raised
(NTNC, 2008a). In Manang and Chame the water from households is
thrown onto streets, only 36 percent of households use toilets and 64
percent do not have toilets (NTNC, 2008a). In Marpha, Tukuche and
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Jomsom kitchen water is drained straight into the Kali Gandaki River
(NTNC, 2008b). Most of Upper Mustang do not have proper drainage and
sewerage facilities and some villages such as Marpha, have irrigation
channels to drain household wastes (NTNC, 2008b).
Conclusions
The results for the concentrations of aluminum, chlorine, and iron are
all higher at sites upstream from Tal and Manang than downstream. This
indicates that the variations at sites are likely not related to inputs from
villages but could be the result of geology or upstream agricultural
activity. Aluminum, chlorine, and iron were not found to be present on
any site along the Kali Gandaki River with the exception of the Tatopani
hot springs site.
Nitrite was detected at higher concentrations at sites downstream of
both Tal and Manang which could indicate an anthropogenic influence
from villages. Nitrate was only detected at site 4 (Manang) which also had
a high concentration of nitrite. Site 4 is where water entering the river
from Manang had algae growth, further indicating an anthropogenic
influence on stream chemistry. Nitrite is higher at the upstream Kagbeni
site than the downstream site which could be the result of agricultural
activity upstream. Ammonia was found to be approximately the same at
all sites with the exception of the Tatopani hot springs site.
The results for hardness (Ca and Mg) do not have higher concentrations
at downstream sites when compared to corresponding upstream sites and
overall concentrations are high. The variations here are most likely the
result of local geology differenced from the calcareous formations
associated with the Central Himalayan Thrust.
The results for total coliforms and E.coli indicate bacterial
contamination as they were found present at all but site 5b, which is the
most remote of the sites. This is most likely the result of poor sanitation,
lack proper sewerage systems, animal fecal matter and fertilizer for
agriculture.
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Abstract
The purpose of this study was to evaluate the effectiveness of solid
waste management within the Annapurna Conservation Area (ACA),
Nepal. Data that focused on waste quantity and type were collected along
the Annapurna Circuit trail over 100 metre transects, as well as 100 metres
near major villages. Waste was counted and classified into three
categories: readily biodegradable waste (RBW), biodegradable waste
(BW), and non-biodegradable waste (NBW). A number of sub-categories
were used to further characterize the waste according to material
composition. Overall, plastic waste contributed the largest portion of litter
found in the ACA, and more waste was found near villages than along
trails. A survey was completed by seventy-six tourists that focused on
questions related to environmental responsibility in the ACA, and tourist
awareness of the environmental initiatives developed by the Annapurna
Conservation Area Project (ACAP) in the area. Results indicate that while
most tourists in the region made sustainable choices, awareness of the
ACAP and its initiatives have decreased in recent years. Alternative forms
for raising awareness, as well as more stringent document control may
contribute to addressing the issue. In addition, more comprehensive and
community integrated solid waste management programs could be
developed in the ACA to reduce the amount of solid waste found along
trails and in villages.
Introduction
Attributed to this sizeable tourism industry, the Annapurna
Conservation Area (ACA), Nepal is burdened by the generation of solid
waste. Accommodating for the number of tourist visits, and catering to
foreign tastes, local shopkeepers and restaurant/lodge owners resort to
harvesting or importing large quantities of resources, commodities and
materials that will eventually require disposal. In addition, many trekkers
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bring with them supplies, items or goods that may also produce waste.
Conservation efforts within the ACA attempt to address these issues by
promoting sustainable waste-related practices, including waste-reduction
efforts and preferred disposal initiatives (Bhuju et al. 2007).
Sustainable waste management is one element of development that the
Annapurna Conservation Area Project (ACAP) attempts to promote. The
effect of solid waste in mountainous regions around the world is not a
novel issue, and has been a concern for many decades (Basnat, 1993).
Several studies have examined the environmental impacts of solid waste
on popular hiking and trekking regions, such as Mount Everest, Mount
Kilimanjaro, and various mountain areas within the Himalaya of Nepal,
India, and China (Basnet, 1993; Kaseva and Moirana, 2010; Kuniyal,
2002; Kuniyal, 2005; Kuniyal et al. 2003; Pawson et al. 1984). The issue
arises as a consequence of the lack of or inadequacy of proper disposal
sites, waste management authorities, and infrastructure to accommodate
the waste that is produced in these areas. Tourists and locals are often
unaware of the associated environmental impacts of the disposal of waste
along the trails. Waste is often hidden in crevasses adjacent to the trails, or
around villages and base camps, eventually creating large mounds of
garbage out of sight from the average trekker (Kaseva and Moirana, 2010;
Kuniyal, 2002).
A number of ACAP activities attempt to promote preferable disposal
methods and reduce the volume of solid waste generated in ACA. The
project’s “Sustainable Tourism Management Programme” (STMP), has
initiated some waste-management oriented activities, including: lodge
management training programs, the installation or construction of rubbish
bins, pits and dumping sites, and waste transportation campaigns to
remove waste from ACA. Other elements of the program focus on waste
reduction as attempts are made to raise awareness and educate ACA
visitors with literature at visitor centres, as well as through printing on
brochures and signage (Bhuju et al. 2007; KMTNC, 2005).
A study by Thomson (2007) focused on environmental consciousness
in the ACA and included a questionnaire for tourists trekking the
Annapurna Circuit. The survey prompted trekkers to answer questions
related to their awareness of the ACAP and its goals, and the
environmentally friendliness of their behaviours. Thomson stated that at
the time of his study, awareness of the ACAP was poor, but that most
trekkers did behave in an environmentally responsible manner. In terms of
solid waste, 59% of the respondents indicated that they carried out most
plastic and non-biodegradable rubbish and 83% purified their own water
instead of using bottled water. Thirty-five percent also reported that they
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were aware that rubbish accumulation was a problem in the ACA. In order
to improve environmental conservation in the area, the author suggested
that lodges should become “eco-rated” and “ACAP Approved” to allow
trekkers to make more environmentally responsible choices in terms of
their accommodations and meals. In addition, ACAP should do more to
ensure tourists are aware of the environmental initiatives and goals
undertaken in the region.
The work by Thomson (2007) formed the basis for the survey
conducted as part of this study, and is used for a comparative analysis to
investigate whether trekkers have become more aware of ACAP initiatives
and the environmental impacts associated with tourist activities. For the
purpose of providing a viable comparison, the methods employed here
were designed to parallel those of the aforementioned study. This study
aims to evaluate the effectiveness of solid waste management within the
ACA, as well as the awareness and participation of tourists in associated
initiatives.
Methodology
Solid Waste Categorization: Data that focused on waste quantity and
type were collected along the Annapurna Circuit trail between May 15 and
May 28, 2011. Along the trail, waste was counted and categorized twice
daily over 100 metre transects measured using a measuring wheel. A total
of 23 trail samples were collected. Solid waste was also quantified and
categorized for 50 metres as the trail entered and exited villages in the
ACA. Data were collected at the following villages: Ghermu, Chamje,
Baggarshap, Qupar, Lower Pisang, Manang, Letdar, Thorung Phedi,
Muktinath, Kagbeni, Marpha, Kalopani, and Tatopani. A total of 25
village samples were collected.
Each piece of waste was counted and categorized in terms of
biodegradability and material make-up, which was in accordance with
classifications used in similar studies (Kuniyal, 2002; Kuniyal et al. 2003).
Solid waste was separated into three categories: readily biodegradable
waste (RBW), which normally degrades within two weeks; biodegradable
waste (BW), which degrades within a few months; and non-biodegradable
waste (NBW), which degrades after several years or not at all. A number
of sub-categories were used to further characterize the waste according to
material composition (Table 1). Waste was counted only if it was directly
on the trail or within 0.5 metres on each side of the trail.
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Table 1. Solid waste categories and sub-categories
RBW
BW
NBW
Food waste
Paper/cardboard
Non-recyclable
Plant residue Clothes/fabric/shoes Batteries
Bones/eggshells
Straw
Rubber/leather
Fur/hair
Juice boxes
Wood
Cigarette butts
Plastic food wrappers
Other plastic
Other

Recyclable
Plastic bottles
Plastic bags
Glass
Aluminum
Metal

Tourist Surveys: In addition to quantitative data focusing on the
amount of solid waste in the area, qualitative data were collected using an
interview-based survey based on the questionnaire used by Thomson
(2007). The survey was completed by 76 tourists and focused on questions
related to environmental responsibility in the ACA, and tourist awareness
of the environmental initiatives developed by ACAP. The results from the
interview-based survey were compared to the results of Thomson’s survey
to investigate if trekkers have become more aware of ACAP initiatives
and the environmental impacts associated with tourist activities.
Results
Solid Waste Categorization: A total of 2030 pieces of solid waste were
identified and categorized near villages and along the trail. NBW
contributed the largest portion of waste found (80.8%). Within this
category, plastic waste made up the majority of litter observed, accounting
for 56.8% of the total amount of waste quantified within the study. Plastic
waste included plastic food wrappers, plastic bags, plastics bottles, and
other plastic. Within the BW category, which made up 16.7% of the waste
found, clothes/fabric/shoes accounted for the greatest portion, followed by
paper/cardboard. RBW was the least common type of waste encountered
within the ACA (2.5%). Overall, the top five solid waste sub-categories
were: plastic food wrappers, other plastic, clothes/fabric/shoes, cigarette
butts, and paper/cardboard.
The largest portion of solid waste was found near villages (70.4%)
rather than along trails (29.6%). In both cases, NBW accounted for the
majority of solid waste, followed by BW and RBW. The trail leading into
Muktinath, a popular and sacred pilgrimage site for both Hindus and
Buddhists, was the most littered area in the study. Within the 50 metre
transect a total of 351 pieces of litter were observed, consisting mainly of
plastic food wrappers (157 pieces), cigarette butts (85), and
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clothes/fabric/shoes (45 pieces). The next four areas with the most solid
waste were: Qupar, Tatopani, Kalopani, and Marpha.
Tourist Surveys: Trekkers were asked to answer questions related to
the steps they took to reduce their environmental impacts. Of the tourists
surveyed, almost all reported that they purified their own water or used
safe drinking water stations, rather than resorting to purchasing bottled
water. Similarly, 92% of those surveyed stated that they made sure to
avoid littering. Most trekkers reported that they limited purchases of
beverages that came in plastic bottles. Over half of those surveyed stated
that they carried out their non-biodegradable waste. Slightly more than
half made sustainable meal choices. Just over one third of tourists visited
an ACAP information centre during their trek and just over one quarter
checked the type of fuel being used by lodges.
Trekkers were asked to discuss any environmental problems they had
noticed during their time spent in ACA. Almost all (93%) of those
surveyed identified at least one or more environmental problem(s) within
the region; only five reported not having been aware of any problems. Of
the thirteen total issues reported by tourists, 71% identified littering and
garbage on the trails as an environmental problem. Just over a quarter of
interview subjects identified deforestation as a significant environmental
problem; road construction was the third most reported at 24% of tourists.
Water pollution was seen as an environmental problem by 20% of
trekkers. Both air pollution as a result of garbage burning, and human
waste or toilet paper near water sources, were seen as issues by 7% of
subjects.
Trekkers were also asked to describe the types of waste that they had
observed, if any, during their trek. Plastics made up the most observed
types of solid waste, specifically plastic food wrappers, plastic bottles, and
plastic bags. Clothes, rags and shoes made up a large portion as well, with
just under half of tourists reporting to have seen these types of waste.
Discussion
Solid Waste Management: As tourism numbers continue to increase in
the ACA, the amount of solid waste accumulating in the region will
inevitably rise as the demand by trekkers and locals for imported goods
increases. With the construction of new roads through the area, the
problem may worsen, as the price of goods decreases and transportation
becomes faster and more reliable. At the same time, it would be
favourable and very beneficial if the same roads could be used to transport
solid waste out of the mountainous regions to larger, main settlements that
have the capacity to reuse and recycle some of the non-biodegradable
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items. Currently, the majority of waste accumulated in the villages is
gathered into piles and incompletely burned, leaving behind unappealing
ash-ridden remnants of waste. In other instances, litter is hidden in rock
crevasses or in piles behind buildings out of site from the trail. Although
trekkers may feel satisfied knowing they disposed of their waste in
garbage bins located in the villages, the locals have very few options for
disposing of this waste.
One initiative would be to develop solid waste collecting programs that
remove waste from the mountainous region through the financial support
of the Nepalese government or ACAP. A portion of the money generated
from the tourist ACA permit could also be used as a source of funding. In
2005, the STMP removed 690 kilograms of non-biodegradable waste in
Upper Mustang, which is outside of the Annapurna Circuit trail (KMTNC,
2005). Similar undertakings have been successfully employed by the
Sagarmatha Pollution Control Committee (SPCC) on Mount Everest to
remove solid waste from the area (Nepal, 1999).
Another option for managing solid waste in the ACA is the
development a tourist program where trekkers are required to carry-out
any self-generated waste, similar to the “trash-in-trash-out” (TITO)
program developed within Kilimanjaro National Park. This initiative
requires tourists or their porters/guides to carry-out all solid waste
generated while on Mount Kilimanjaro. Trekkers are given bags at the
beginning of the trek, and along the trail weighing stations are set up to
measure and record the weight of each bag. At the end of the trek, the
weight of each bag is compared to the weights recorded previously to
ensure that all the waste is accounted for. If there is a discrepancy, the
tourists and the porters/guides must provide an explanation for the
difference (Kaseva and Moirana, 2009).
An issue that was raised by several trekkers surveyed along the trail
was that there were very few Safe Drinking Water Stations in villages at
the beginning of the trek. In addition, the price of plastic water bottles in
villages at lower altitudes was very cheap – approximately 15-30 NPR
compared to100-150 NPR at higher altitudes. Due to the inexpensive price
and lack of Safe Drinking Water Stations, many trekkers purchased
bottled water if they did not have iodine/chlorine tablets or UV sterilizing
pens. In order to decrease the amount of plastic bottle waste, ACAP could
provide more Safe Drinking Water Stations along the trail and increase the
price of bottled water and even soft drinks.
Education is another important factor – not only for tourists, but also
for local residents. In order for a solid waste management program to be
successful in the ACA, it must involve community involvement and
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education. Community members should be continually encouraged to act
as environmental stewards – they must feel a sense of ownership over the
program and a responsibility to protect the natural environment. Managing
solid waste in the ACA must be a collaborative effort between tourists,
villagers, the local district governments, ACAP, and the Nepalese
government. Without cooperation and mutual support from all parties, it
would be very difficult to implement a successful waste management
strategy.
Declining Awareness: In terms of tourist behaviour, results reveal that
there have been slight changes with respect to observations made by
Thomson (2007). The findings suggest that tourists are continuing to act in
a fairly environmentally responsible manner in relation to their waste
production and disposal habits, despite low levels of awareness of the
ACAP initiatives. Nearly all survey subjects indicated that they avoided
littering and limited purchases of beverages packaged in plastic bottles.
Compared to Thomson (2007), there was a small increase in the number of
trekkers carrying out their non-biodegradable waste.
Despite being environmentally conscious about waste, other aspects of
tourist behaviour could be improved. Compared to Thomson’s findings, a
slight decline to less than 50% was found in the number of ACAP
information centre visits. By providing a greater level of awareness for all
of ACAP’s Minimum Impact Code recommendations, and by ensuring
that they are accurate and standardized, the ACAP could encourage
trekkers to act more sustainably, and reduce the tourism-related impact on
the environment in the region.
Although tourists are acting sustainably in their waste-related
behaviours, it is clear that waste management within ACA is still an issue.
Over 70% of survey subjects believed that littering along the trails and in
villages was an environmental issue within the region. This is a large
increase over the 35% percent that reported it as an issue in the Thomson’s
study.
Conclusion
This paper has examined some of the issues surrounding solid waste in
the ACA, its impact on trekkers and local villages, and tourist awareness
of environmental initiatives. The ACAP may serve as a unique and
creative solution to many of the environmental, cultural, and
developmental issues that stem from tourism in the region. However, there
are a number of challenges that can be addressed to allow the program to
better accomplish its mandated objectives. Trekker awareness of the
program and related initiatives is insufficient and has apparently decreased

48

Himalayan Journal of Development and Democracy, Vol. 6, No. 1, 2011
in recent years. However, despite the lack of awareness, trekkers continue
to act in a reasonably environmentally sustainable manner, increasingly so
in terms of their waste-related habits.
In terms of waste, the majority results from tourist demand for familiar
items such as soft drinks and chocolate bars – goods that are also being
purchased and consumed by locals. Although most trekkers do not litter
while on the trail, they dispose of their waste in garbage bins found in
villages or leave their waste at lodges. This places the burden of disposal
on local business owners and residents. Without the proper infrastructure
and support from the government or ACAP, these villages have few
available options. Plastic is the most common type of waste found in the
ACA, and there is potential for these items to be reused or recycled if the
proper infrastructure and transportation systems were developed. The
ACA is in need of a comprehensive and community integrated solid waste
management program to reduce the amount of litter found along trails and
in villages. With the cooperation of all stakeholders, including funding
from the local governments and ACAP, there is potential for the
development of a suitable and practical program. If not, the popular
trekking region may lose its ability to allure tourists with its pristine and
aesthetically pleasing environment.
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Abstract
This paper estimates the impact of household characteristics on waste
disposal choices. Waste disposal choices are: (1) Burning/Dumping (2)
Collection and (3) Composting. The analysis shows that urban household
prefer less composting and more collection which involve no waste
processing and it attributes to the environmental degradation. However,
education does not seem to influence waste disposal choices. Easy access
to public transportation like bus stop increases environmental quality,
which can be a recommended as a policy to decrease environment
degradation.
Why and how solid waste creates waste management problem.
Waste management is a big challenge for developing as well as
developed countries. Ineffective waste management threatens
sustainability of environmental resources and puts the public health and
animal health at risk.
Rapid population growth, urbanization, industrialization and
changing consumption patterns are some of the factors governing
uncontrollable waste generation, which creates waste management
problem (Visvanathan and Glawe, 2006). Minimizing the waste generation
could be an effective tool to avoid solid waste management problem.
Previous studies in different countries have indicated that sustainable solid
waste management can be achieved by diverting waste stock from landfill,
by recycling, composting and incineration. In Nepal, incineration has not
been found feasible since it is very capital intensive tool (D. P and
Viraraghavan,2005). As similar to other developing country case studies,
composting and recycling are assumed to be two promising solid waste
management tools in Nepal (Rathi, 2007 (RATHI 2007)). Recycling and
composting with waste segregated at source increase the efficiency of the
solid waste management process.
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Since the household generates 70 percent of the total waste, waste stock
should be reduced at household level (Dangi et al, 2009). To mitigate the
problem of municipal solid waste management through root level, it is
necessary to understand waste generation pattern of household, the
household behavior and household characteristics influencing waste
generation. This paper mainly analyzes the contribution of household on
waste generation and identifies the factors influencing waste generation.
Research Method
Research Question:
How the demographic and socioeconomics characteristics of the
households cause the households to choose the specific waste disposal
choices?
Hypothesis:
Primarily, there are two hypotheses in this study.
1.

Urban households are more likely to choose ‘Burning/Dumping’
and/or ‘Collection’ as the waste disposal choices that involve no
waste processing and therefore urbanization contributes to the
environmental degradation.
2. Urban household are more inclined to use ‘Burning/Dumping’
and/or ‘Collection’ as the waste disposal choices which produces
pollution to the environment and do not use any waste processing.
Public health awareness encourages people to ‘Composting’.
People with higher public awareness practice ‘Composting’. This study
uses health related occupation as the proxy that represents the public
health awareness in the household.
Waste Disposal Model
To understand the household waste disposal behavior, the paper uses
household production model, based on Becker’s “A theory of the
allocation of time” (1965), where household production trades off between
time and market input. In household’s production process of trading off
between time and market input generates the waste and determines the
composition of waste generation. However, in this paper, the household
production model is utilized on household’s waste disposal behavior and
their tradeoff between using time or market input (like money) in waste
disposal process. Household acts in two roles, first as commodity producer
and second as utility maximizer. Household produces commodity using
time and market input using production function and uses the best
combination of these commodities to maximize their utilities. The main
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objective of the model is to maximize utility given the production function
subject to time constraint.
Max U=U(Z1, Z2, ….Zm) where Z= f(Xi, Ti)
[1]
Subject to goods constraint
∑ P X  = I = V + T w
[2]
Where Z is the production function of waste disposal choices which
depend on the market input and/or time; ‘X’ is market input i.e. the yearly
or monthly fees spent on the waste disposal process and ‘T’ is the time
spent on waste disposal process and/or land used for waste disposal
process like composting and burying.
Z= f (Xi, Ti) can be written as Z= f(x, t, w, V, prices, preferences,
region, demographic characteristics, access to facility)
In this paper, utility is maximized with the waste disposal choices, ‘Z’,
which depend on market inputs(x), time spent (t), waste removal process
(w), consumption expenditure or income(V), prices, household preference,
region lived, and demographic characteristics like education, dwelling
type, household size, plot size and access to facility.
The paper uses data from Nepal living standard survey-II 2003/2004.
The survey includes random cross section sample of 4008 representative
household from six explicit strata of the country. Six strata are categorized
geographically.
The main objective of this study is to find the effect of household
characteristics on household solid waste disposal behavior. Since the
household waste disposal behavior is a categorical variable with more than
two alternatives, this paper uses multinomial logit model.
The data has six categories of waste disposal choices, which are further
categorized into three choices according to the similar nature of was
disposal choices. For example, Garbage truck collection and private
collection is categorized as collection; Dumped and burned is categorized
as burning/ dumping category and fertilizer is categorized as composting.
Another waste disposal behavior, other, is dropped. Below is the category
of the waste disposal choices in the order of its effect to the environment,
ordered from poor to better from 1 to 3.
1 = Burning/Dumping
#
2 = Collection
TRi= 
3 = Composting

Waste disposal choice is the categorical dependent variable. The
independent variables are region lived, log of nominal per capita
consumption expenditure, dwelling types ( if house is rented or not) as
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dummy variable, dummy variable kitchen garden, dummy variable access
to bus stop as a proxy to access to facility.
Result
The result of marginal effect of multinomial logit regression has been
presented for three models. According to the result, urban household has
significant positive relation to ‘collection’ and significant negative relation
to ‘composting’. This implies that the urban households contribute to the
environmental degradation by contributing very less to the waste
processing like composting. Education is significant in model 1, where
high educational qualification is negatively significant to composting. This
result signifies the high opportunity cost of time for more educated person
to sort out the waste for composting. Household with the kitchen garden
has the significant positive impact on composting.
In urban region, probability of collection increases by 9.6 percent and
composting decreases by 30.1 percent. Increase in log of nominal per
capita consumption expenditure decreases the probability of composting
by 13 percent. In Tarai, flat region in south part of Nepal, the probability
of composting decrease by 17 percent; Terai has no significant effect on
collection. Surprisingly education level has no significant effect on
household waste disposal choices except negative effect on composting.
Similarly, bigger household size increase the collection; and not have
significant impact on composting. Household with kitchen garden
increases the probability of composting by 19 percent and decreases
collection by 3 percent. Increase in plot size of household reduces
collection by 3 percent. If household owns house, the probability of
composting increases by 31 percent and probability of collection decreases
by 3 percent. House rented to tenant increases the probability of collection
by 4 percent and decreases probability of composting by 46 percent.
Overall, composting is adopted by rural household and household with
kitchen garden. Education doesnot have significant impact on household
waste disposal behavior. Access to facility like bus stop encourage
composting and discourage burning/dumping.
Conclusion
This paper uses effect of household behavior and characteristics on
their waste disposal choices. Waste disposal behavior is estimated for two
categories of waste disposal, collection and composting, keeping
burning/dumping as the base category of waste disposal choice. Education
level does not have significant impact on household waste disposal
behavior. Similarly, household size increases the demand for collection.
House rented has significant positive relation with collection and negative
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relation with composting. That means bigger household size generates
more waste and increase the demand for collection. Easier access to
facility significantly increases composting, decreases collection and
burning/dumping, and hence improves environmental quality.
Urbanization significantly increases collection and decreases composting.
This result is consistent with previous studies that urbanization is source
of waste management problem. Similarly, Increase in income is another
source of waste management problem since it increases probability of
burning/dumping and decreases composting. This result is consistent with
Barbier’s statement about environmental kuznet curve that income
increases environment degradation until the per capita GDP reaches to
certain turning point, and many developing country do not produce
inverted U shape of Environmental Kuznets curve (EKC) curve since they
have less GDP than that of turning point.
After the analysis of household behavior, some of the policy
recommendation for government to reduce environment degradation could
be to provide easy access to facility information about solid waste
management process and its impact on public health.
Table 1: Distribution for waste disposal choices.
Waste disposal
selection
Collection
Burning/Dumping
Composting

Frequency

Percent

537
1,154
2,119
3,810

14.09
30.29
55.62
100
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Table 2: Marginal effect of multinomial Logit model for waste disposal
choices, keeping Burning/Dumping as the base category.
(1)
(2)
VARIABLES
Collection
Composting
urban
poor
lnpcexp
tarai2
kathmandu
highst_level_complted
bus_stop
house_rented
hhsize
own_house
kitchenGarden
plot_size
new_house
Constant

0.0960***
(0.0134)
-0.0103
(0.0153)
0.0371***
(0.00748)
0.00438
(0.0122)
0.0280***
(0.00713)
0.000447
(0.000786)
-0.00338
(0.00880)
0.0427***
(0.0164)
0.00304**
(0.00124)
-0.0357***
(0.0131)
-0.0391***
(0.00839)
-0.0350***
(0.0133)
0.000550
(0.00551)
-0.405***
(0.0773)

-0.301***
(0.0308)
-0.103***
(0.0392)
-0.135***
(0.0248)
-0.179***
(0.0526)
0.0302
(0.0268)
-0.00590
(0.00410)
0.0123
(0.0471)
-0.468***
(0.138)
0.00480
(0.00518)
0.310***
(0.0729)
0.192***
(0.0274)
0.0668
(0.0532)
0.0211
(0.0259)
1.158***
(0.259)

Observations
2,633
2,633
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
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Effectiveness of local baits for the management hornets in apiaries of
Kathmandu valley
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Abstract
An investigation of the effectiveness of some local baits for the
management of hornets in apiaries of Kathmandu valley was carried out at
Bhatkyapati-12 (Apiary A) and Tyangla-3 (Apiary B), Kirtipur
Municipality under apiary conditions. Hornets were observed as most
serious natural enemies of both house and field honeybees. Among four
species of hornets viz: Vespa velutina Smith, Vespa tropica L., Vespa
mandarina Smith, Vespa basalis Smith, V. velutina and V. mandarina were
found to be the most abundant and serious enemies of honeybees in apiary
conditions. A series of experiments were carried out to find out the
efficacy of different baits for the management of hornets. Among them,
the baits of rotten fish and pear attracted the highest number of hornets
followed by rotten chicken bait. At apiary 'A' the highest numbers of
hornets attracted were 8.600 and 8.667 per five minutes during September
at rotten fish and pear baits respectively. Similarly, at apiary 'B' the
highest number of hornets attracted by rotten fish and pear were 8.533 in
September and 6.952 in August respectively. On the other hand, the
experiment on efficacy of these baits to trap foraging honeybees showed
that rotten fish and pear attracted the lowest number of honeybees as
compared to the rest of the baits. The maximum number of honeybees
trapped on rotten fish and pear baits were 0.500 in August and 0.700 in
July respectively at apiary 'A' and 0.867 and 1.13 on rotten fish and pear
baits respectively during September at apiary ‘B’. It can be concluded that
3
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rotten fish and pear baits are the best attractants for the management of
preda5tory hornets in apiary conditions.
Key words: Honeybees, Apiary management, Predators, Hornets,
Baits, Vespa spp.
Introduction
Hornets are recognized as serious predators of honeybees. It is
estimated that in the course of the life, a single female hornet uses 60-80
bees as food while the males live entirely on nectar (Hirschfelder, 1952).
Many species of Vespidae are serious enemies of honeybees and causing
considerable damage (Akre and Davis 1978, Misha et al,. 1989, Sharma et.
al,. 1985, Rye, 1986). Vespa, the largest of the social hornets, are
physically capable of preying on honeybees with ease. They may attack in
sufficient number to cause serious damage or even loss of entire colony.
The Israel beekeepers association (1949) reported a loss of 2800 of among
3000 hives due to depredations of hornets. However one Asian honeybee
species A. dorsata, appears to be free from attack by Vespa species,
probably because of larger worker size, populous colonies and
overwhelming defensive behaviors of bees (Seeley et al., 1982).
A number of methods have been suggested to protect Honeybees
colonies from hornets. Destroying of hornets nests by burning (Bhutani
1950, Singh 1962), fumigation with calcium cyanide after plugging the
entrance hole (Robin and Dupres, 1945: Subbiah and Mahadevan 1957;
Singh, 1962) and spraying of insecticides (Subbiah and Mahadevan, 1957)
have been advocated. Honey bait mixed with different insecticides has
also been tried by Walfa et al. (1969) and Aihara (1980). A queen guard or
queen gate of 12.7×5.1 cm (Dave, 1943) and elimination of the alighting
board (Subbiah and Mahadevan, 1957) have been reported to be useful in
reducing hornet attack. Different types of traps have been devised
(Ibrahim and Mazeed, 1967; Wafa et al,. 1968; Kshirsagar, 1971; Reierson
and Wanger, 1975; Longo, 1980) and many organic chemicals have also
been tested as lures, with varying degrees of attractiveness by McGovern
et al. (1979). Sharma et al., 1979 tested different methods either alone or
in combination and concluded that none of the methods could exclusively
be relied upon; instead a combination of methods would be useful.
However, an effective control program for most predatory hornet species
has not been developed.
Keeping in view of the above facts, an investigation of the
effectiveness of some local baits for the management of hornets in apiaries
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of Kathmandu valley was carried out to evaluate the effectiveness of some
locally prepared baits for the management of Vespa spp.
Methods
The evaluation of different locally available baits recommended by
personal communication with people involved in honeybees and
beekeeping were made for the possible management of Vespa spp. at both
apiary sites. Similarly the effect of baits on trapping of honeybees was
also studied.
The details of the layout of the experiment are as under:
i.
Design
: Randomized Block Design
(RBD)
ii.
Number of treatments
: 8 (Eight)
iii.
Number of replications
: 3 (Three)
iv.
Distance between colony (length) : 3 (Three) m
v.
Distance between colony (breadth): 3 (Three) m
vi.
Total number of colonies
: 24 (Twenty Four)
The eight different baits (treatments) tested for the attractiveness to
hornets were: rotten fish, rotten chicken, fermented honey syrup,
fermented sugarcane syrup, fermented sugarcane juice, macerated apple
fruit (cv. Royal Delicious), macerated pear fruit (cv. Naspati) and
macerated mango fruit. These baits were made by consultation with
honeybee experts and beekeepers. These baits were placed in petri-plates,
which were then placed on a platform attached to the alighting board of
the colony. These baits were changed once in a week. Observation on
hornets and honeybees trapped in different baits were recorded twice a
week for 5 minutes at different hours of the day viz: 08.00 to 10.00 hours,
10.00 to 12.00 hours and 12.00 to 14.00 hours. In each of the two hours
duration three different observations were made and mean of these
observations were taken as Value. The data were pooled for statistical
analysis.
Results
Hornet attracted to different baits at apiary 'A' and 'B' (Effectiveness of
different baits for hornet management)
The evaluation of different types of baits for the management of
predatory hornets was studied in all experimental months. The results of
predatory hornets attracted in eight different baits (treatments) are
presented in the table 1 and 2. According to the table 1, in apiary 'A', the
results were found highly significant in all treatments. The number of
hornets attracted during all the experimental months was found highest in
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pear and rotten fish baits whereas the other treatments were even not at par
to these two treatments. The rotten chicken baits also show some good
results as compared to other treatment.
The best attractant was observed as rotten fish and pear which attracted
2.152 and 2.606 honeybees during the month of July, 7.333 and 6.417 at
August and 8.600 and 8.667 during the month of September respectively.
Similarly, rotten chicken attracted 1.697 in July, 4.750 in August and
3.533 in September. The other attractants like honey syrup and sugarcane
syrup was found less effective and attract less number of hornets.
Similar results were observed in apiary ‘B’. The treatments were highly
significant with rotten fish and pear baits giving the best results of hornet
attraction. The rotten chicken also performed well during all months
whereas mango at the month of August and honey syrup in September also
gave similar result as that of rotten chicken. The honey syrup during the
month of august was at par with these results. Rotten fish and pear, the
best attractants at apiary 'B' attracted 3.889 and 3.056 hornets during the
month of July, 5.667 and 6.952 hornets in August and 8.533 and 6.333
hornets in September. Likewise, rotten chicken attracted 2.278 hornets in
July, 2.762 hornet in August and 3.733 hornets during the month of
September (Table 2).
Honeybees attracted to different baits at apiary 'A' and 'B'
Different types of baits were evaluated for the attractiveness to
honeybees and are presented in the table 3 and 4 for apiary 'A' and 'B'
respectively. The result shows that the treatments are highly significant in
all experimental months except in apiary ‘B’ during the month of
September where the treatment shows only significant result.
The attractions of honeybees were observed higher in sugarcane syrup
bait during all the months. Likewise, honey syrup bait also attracted higher
numbers of honeybees in the month of July and August. The pear bait
along with rotten chicken and mango attracted less number of honeybees
during the month of July. Likewise, rotten fish, rotten chicken and mango
baits during August and apple baits during the month of September
trapped less number of honeybees.
In apiary honey syrup and sugarcane syrup attracted the highest
numbers of Honeybees, 2.515 and 2.001 in July, 3.083 and 3.542 in
August and 3.133 and 4.867 during the month of September. Sugarcane
juice attracted 2.122 in July, 1.542 in August and 1.867 in the month of
September. The rotten fish and pear attracted the lowest number of
Honeybees 1.091 and 0.700 in July, 0.500 and 1.625 in August and 1.267
and 1.200 during the month of September.
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Similar results were observed in apiary 'B', where rotten fish and
mango attracted less number of honeybees in the month of July, rotten fish
and pear along with rotten chicken, apple and mango baits in the month of
August and pear, rotten fish and rotten chicken baits in the month of
September. Sugarcane juice, sugarcane syrup and honey syrup trapped
more number of honeybees during the all experimental months. The
lowest numbers of honeybees attracted were 0.867 in rotten fish bait
during the month of September and 1.133 in pear bait during same
September (Table 4). It was evident from the above data that rotten fish
and pear act as best attractants to the predatory hornets which in turn
trapped less number of the honeybees as compared to other baits
throughout the experimental months.
Discussion
The evaluation of some local baits for the management of Vespa spp.
revealed that attraction of hornets was more in the baits made of rotten
fish and pear at both apiaries during all the months of observation,
followed by rotten chicken, mango, apple, honey syrup, sugarcane syrup
and sugarcane juice baits respectively in decreasing order. In contrast,
rotten fish and pear attracted less numbers of honeybees at both apiaries
during all the months of observation. So from the above facts, it can be
concluded that the bait made by rotten fish and pear act as best baits in
comparasion to others. These baits attracted more number of predatory
hornets and less number of foraging honeybees during the study period.
This result was in accordance to the earlier observation made by Akre
and Mayer (1984). They mentioned that with the use of pears in
combination with insecticide would result as best attractant. In contrast,
Aihara (1980) found honey mixed with methomyl as an effective control
method for trapping giant hornets. Likewise, Mishra et al., 1989 tried fruit
baits for attracting the hornets and found that Vespa velutina were
attracted in more number to overripe pear as compared to that of apple,
pulm, peach and mango.
Conclusion& Recommendation
The experimental results of this investigation entitled “effectiveness of
some local baits for the management of hornets in apiaries of kathmandu
valley.” are summarized as:
1. The baits made from rotten fish and pears were at par and gave
significant results as compared to other baits. These baits trapped
more number of hornets followed by rotten chicken bait.
2. Also the bait made from rotten fish and pear trapped less number of
honeybees than other baits tested.
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3. Based on my investigation, I have derived following
recommendations:
4. The baits made of rotten fish and pears were recommended as the best
baits for the management of predatory hornets as these baits trapped
more number of hornets and less number of honeybees than other
baits tested.
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Appendix
Table 1. Number of hornets observed attracted in different types of bait at
apiary ‘A’ during different months (July, 2004 – September, 2004)
Bait types
July
August
September
Rotten fish
2.152 (1.537) a 7.333 (2.750) a
8.600 (2.984) a
Rotten chicken
1.697 (1.369) b 4.750 (2.134) b
3.533 (1.959) b
Honey syrup
0.455 (0.928) c 1.292 (1.236) de 2.400 (1.614) c
Sugarcane syrup 0.455 (0.921) c 2.083 (1.515) c
3.533 (1.928) b
Sugarcane juice 0.485 (0.931) c 0.917 (1.104) de 2.000 (1.489) cd
Apple
0.758 (1.033) c 0.708 (1.037) e
1.867 (1.465) cd
Pear
2.606 (1.638) a 6.417 (2.570) a
8.667 (2.989) a
Mango
0.636 (1.003) c 1.292 (1.271 d
1.400 (1.227) d
F-test
**
**
**
CV (%)
8.30
7.03
8.25
Table 2. Number of hornets observed attracted in different types of bait at
apiary ‘B’ during different months (July, 2004 – September, 2004)
Bait types
July
August
September
Rotten fish
3.889 (1.950) a 5.667 (2.391) a
8.533 (2.914 a
Rotten chicken
2.278 (1.512) b 2.762 (1.713) b
3.733 (1.946) b
Honey syrup
0.972 (1.133) c 2.524 (1.647) bc
2.933 (1.734) b
Sugarcane syrup 0.889 (1.108) c 1.238 (1.241) cd
1.333 (1.277) c
Sugarcane juice 0.806 (1.072) c 1.476 (1.332) bcd 1.675 (1.263) c
Apple
0.861 (1.080) c 1.619 (1.371) bcd 1.133 (1.209) c
Pear
3.056 (1.789) a 6.952 (2.667) a
6.333 (2.571) a
Mango
0.833 (1.096) c 1.190 (1.192) b
0.867 (1.108) c
F-test
**
**
**
CV (%)
8.76
13.50
12.83
Table 3. Number of honeybees observed attracted in different types of bait
at apiary ‘A’ during different months (July, 2004 – September, 2004)
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Bait types
Rotten fish
Rotten chicken
Honey syrup
Sugarcane
syrup
Sugarcane juice
Apple
Pear
Mango
F-test
CV (%)

July
1.091 (1.156)
bc
0.697 (1.020) c

August
0.500 (0.946)
d
0.792 (1.074)
d
2.515 (1.630) a 3.083 (1.746) a
2.061 (1.484) a 3.542 (1.914) a

September
1.267 (1.294) cd

2.212 (1.575) a 1.542 (1.343)
bc
1.273 (1.231)
0.917 (1.121)
b
cd
0.700 (1.018) c 1.625 (1.390)
b
0.758 (1.039) c 0.875 (1.082)
d
**
**
7.37
10.30

1.867 (1.487) c

1.267 (1.250) cd
3.133 (1.843) b
4.867 (2.239) a

0.667 (1.015) d
1.200 (1.181) cd
1.00 (1.141) cd
**
13.08

Table 4. Number of honeybees observed attracted in different types of bait
at apiary ‘B’ during different months (July, 2004 – September, 2004)
Bait types
July
August
September
Rotten fish
1.000 (1.161) d
1.048 (1.182) b 0.867 (1.123) c
Rotten chicken
1.444 (1.315) cd
1.524 (1.376) b 1.067 (1.190) c
Honey syrup
2.778 (1.722) ab
2.905 (1.765) a 3.000 (1.809) a
Sugarcane syrup 3.778 (1.948) a
3.190 (1.763) a 2.467 (1.593) ab
Sugarcane juice 1.917 (1.499) bc
2.571 (1.704) a 1.667 (1.369) bc
Apple
1.278 (1.248) cd
1.143 (1.205) b 1.600 (1.401) bc
Pear
1.528 (1.344) cd
1.381 (1.264) b 1.133 (1.210) c
Mango
1.111 (1.180) d
1.524 (1.341) b 1.400 (1.322) bc
F-test
**
**
*
CV (%)
10.31
12.30
14.25
Values are mean of 3 replications
Figures inside parenthesis indicates square root transformed values
Means followed by the same letter are not statistically different at 5%
level tested by DMRT
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Climate Change in the Nepal Himalayas: What we know and what we
need to know

Mahesh R. Gautam6
Desert Research Institute
Govinda Timilsina7
The World Bank
Kumud Acharya8
Desert Research Institute
This study reports synthesis of a systematic literature review on climate
change observations, projections, impacts, and research gaps and needs in
the Nepal Himalayas. The major findings on climate change observations
are rising temperature trends across all geographical regions in Nepal,
increasing occurrences of temperature and precipitation extremes,
increasing loss of glacier mass, and increase in glacier lake formations.
Literature on nationwide trend analysis report lack of consistent long-term
trend in precipitation, contrary to others at watershed scale, which show
trend in both directions. A study on stream-flow trend in Nepal suggests
absence of stream-flow trend in most of the stations and general lack of
spatial trend. However, stream-flow stations showing trend in western
Nepal (Karnali-Mahakali River basin) are reported to be mostly
downward. Literature suggest glaciers in the Nepal Himalayas to be
mostly retreating and showing negative mass balance although at variable
rates. Available global and regional climate model projections generally
point towards increased future warming, increased monsoon, and reduced
winter precipitation in general. However, a few other studies project
increased winter precipitation but with a high uncertainty. Literature on
physical and economic impacts of climate change in Nepal are very
limited, and those available are mostly speculative or preliminary.
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Available literature on climate change impact suggest reduced agricultural
yield, less water availability for hydropower generation, and increased
threats of glacier lake outburst floods. Considering Nepal's economic
reliance on hydropower and agriculture, detailed studies on physical and
economic impacts of climate change on these sectors are recommended.
Keywords: Climate change observations, impacts, Nepal Himalayas,
synthesis, review, trend
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An approach to effective assessments in low data environment:
evidence from Sikkim India
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Abstract
Program evaluations for conservation interventions have to take into
account the complex interrelationships of various components in an
ecosystem. Measuring direct impact can be difficult, given that changes
are often the result of complex systemic interactions and can take a long
time to evolve. Therefore, the focus of the paper is to bring forth the
importance of designing an effective program evaluation in low data
environments by adopting a multi-disciplinary approach. The paper
illustrates this by identifying a framework to evaluate specific measurable
ecological and societal outcomes that also assist in reviewing relevance
and importance of implemented policy. For this, the paper uses learning’s
from an ongoing research project on evaluation of grazing exclusion
policy in West district of Sikkim. The findings of study would serve as an
input to further impact assessment studies on grazing ban. The paper
reveals how program impacts can be established by using a mix method
approach. It identifies precise measurable environmental outcomes that
also assist in reviewing relevance and importance of implemented
Key words: low data environment, conservation policy evaluation,
impact assessment, grazing ban, effective assessment
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The 4 Pillars of Land Reform: Can Nepal Stand Up?

Ravi Bhandari
St. Mary's College of California, USA
Abstract
The continued failure of land reform has been one of the most
contentious issues in the political economy of Nepal for over half-acentury. Civil war (1996-2006) ended with cross-party commitments to
implement ‘scientific’ land reform and end feudalism, putting the issue
firmly back in the spotlight. Moving beyond traditional land reform
debates this paper determines whether the necessary foundations are in
place to provide a platform for successful pro-poor redistributive reform.
Through the analytical lens of Borras and McKinley’s (2006) ‘4 Pillars’
paradigm, Nepal is assessed vis-à-vis the four fundamental elements of
contemporary state-society driven redistributive reform: a beneficiariesled movement, pro-reform political consensus, productivity-enhancing
support to agriculture and an overarching pro-poor growth-oriented
development strategy. Provisional exploration exposes less than solid
foundations, with beneficiaries providing the only robust support. Nepal’s
land reform cannot balance on a single pillar and the new democratic
republic faces a considerable challenge to underpin its commitments.
Keywords: Land reform, Nepal, peasant organizations, agriculture,
poverty, Maoist.

70

Himalayan Journal of Development and Democracy, Vol. 6, No. 1, 2011
Agricultural Policy and its Impacts in Rural Economy in Nepal

Rajendra Poudel9
Division of Forestry & Natural Resources
West Virginia University
Introduction
Nepal is considered a high population density developing country and a
very high population density per unit of agriculture land. Comparative
analysis with the region shows that the Bangladesh and Nepal have the
lowest land to labor ratio (0.22 and 0.29 respectively), compared to India
(0.61), Sri Lanka (0.51) and Pakistan (0.81). Small holding size of high
land fragmentation in Nepal is one of the main reported causes of poverty
in rural area.
Nepal combines the status of least developed country, landlocked
position between two giant protectionist countries (India and China), with
attached castes system, armed conflict since 2002, very small farm size
and high land fragmentation. The Agriculture Perspective Plan (19952015) defined agriculture as the engine of growth with strong multiplier
effects on employment and on other sectors of the economy. In 1995, the
Agriculture Perspective Plan (APP) sets the objective of increasing
average AGDP from 3% to 5%, and agricultural growth per capita to 3%.
Statement of problem
The agrarian and social structure of Nepal did not evolve quick enough
to cope with the increasing demographic density over resources (contrary
to India, Bangladesh, Pakistan, and Thailand). Participation for change is
too late on several fronts (implementation of land reform, intensification
techniques, mechanization, commercial alliance, production and trade
groups, niche markets, quality control, minimum farm wage policy and
monitoring etc.). Given the deeply rooted caste structure and the weak
solidarity mechanisms in rural Nepal, the already highly fragmentation of
land and very low farm size, the protectionist measures of India and China
9
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including subsidy), and the continuous armed conflict since 2002, more
negative impacts may be generated than benefits in restructuring
agriculture towards significant growth and commercialization, may be
very costly for not efficient impact on poverty.
There is a large variation in total household income between the rural
and urban income. The household income of rural area is 27% only which
is derived by agriculture, wage earning and rural enterprises. The rural
agriculture sector in Nepal has been suffering from persistent
underinvestment. Modernization of agriculture through technology
intervention and linking it to markets through infrastructure, institutions
and information are the necessary conditions for which huge investment is
required.
Land fragmentation has emerged as another significant constraint. It is
considered a structural problem inhibiting the modernization of
agriculture. Because of scattered nature of farm parcels and owing to nonviable size, farmers are hindered from adopting productivity enhancing
technologies that are otherwise readily available for their benefit.
The government of Nepal has prioritized agriculture development
agenda as its instrumental component in national planning process; I
decided to choose this topic so that I can explore alternative set of policies,
constraints in achieving the stated goals particularly in micro levels. Rural
poverty has become a cross cutting agenda in all sectors vis-à-vis
agriculture, forestry, industrial, technology, tourism, water resources and
trade. Many synergistic efforts are made to reduce rampant poverty
through governmental and foreign aid agencies (MoF, Nepal).
Objectives of study
In order to address the above mentioned burning issues with special
attention to welfare economics, this paper will try to develop alternative
measures of the current policies based on the current resources and
constraints including in geopolitical context. The specific objectives are:
1. To review the rural agriculture issues in micro level, policy and
strategy framework;
2. To examine the reasons for lack of sustained and broad-based
rural agricultural growth;
3. To design appropriate agriculture policies responsive to the
needs of the rural poor.
Review of literature
Poverty, agriculture and environment have interlinking relationships.
The pervasive poverty reduction especially in rural areas is supported by
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implementing different projects and activities in agricultural sector. One
system depends greatly upon the productivity of the others and if one
system is damaged another sector has greater impact. Even though
different policies and act has been formulating in practice different
problems are associated with implementation. The gap between principle
and practice should be overcome.
The policy discussions held at the ministerial levels which are yet to be
considered as specific agricultural policy has been referenced. The policy
level information is obtained from Ministry of Agriculture and Cooperative. This ministry is the umbrella institution of the Government of
Nepal for all agricultural and cooperative policies and development. The
Nepal Agricultural Research Council (NARC) is the major agricultural
research center and is responsible for improved breeding, productivity,
nutritious feeding for fish and livestock. The research information is
obtained from NARC. Data and qualitative information are extracted from
several donor aided agencies working in agricultural sector. Despite the
relative increase of donor aid in agricultural sector, we have significantly
low output.
The government of Nepal conducts periodic census in agriculture
sector. Economists, agriculturists and environmentalists are consulted to
prepare agricultural action plans, agricultural researches and inputs in
policies.
Agriculture is by far the largest sector in the Nepalese economy,
contributing 40.5% to the GDP (1995/96) and 81.2% to the employment
of the ‘economically active’ population (CBS 1994b). About twenty years
ago, these proportions were 71.6% in the GDP (1974/75), 94.4% in
employment (1971), and 82.5% in export earnings (1974/75).
The real ‘top priority to agriculture’ in terms of actual financial
resource allocation began from the sixth plan. This was in recognition of
the predominant role of agricultural sector and the potentials it offers for
broad-based sustainable development and poverty alleviation.
Concurrently, a number of new institutions in the form of government
departments, schools and colleges were created and expanded.
Comprehensive research papers in agriculture have attested that the
APP differs from the past plans in that it focuses on a small number of
priorities so as to produce a tangible impact and realize scale economies
essential for commercialization. Nepal’s agricultural research has
historically harbored a misconception about what constitutes agricultural
research. Research has been treated in a restricted sense to include
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biological, physical and mechanical sciences as these apply to plants and
animals.
Several papers state that in terms of property rights and entitlements to
productive assets and natural resources, the farmers of Nepal have limited
access to such resources. Land and land based resources have served as
the principal sources of economic surplus generated by the ruling classes.
Landless and other chronically resource poor households that are least
affected directly by agricultural innovations and growth need special
attention as employment opportunities expand on large farms and in nonfarm sectors.
Rural agriculture
Agriculture is the backbone of rural economy. Smallholders and
marginal farmers predominates Nepalese agriculture with the average
holding size of 0.8 ha. Nearly a half of all farms have less than 0.5 ha of
land, while those with less than 1 ha of land constitute nearly three-fourths
of all holdings. Farms are getting smaller – average size of holding
declined by 28 percent between 1961 and 2001.
Landless farmers are gradually leaving agriculture as it is hard to eke
out livelihood there without holding land asset. The number of holdings
without land has decreased by 16.8 % from 32.1 thousand in 1991/92. The
number of permanent agricultural workers declined to 179 thousand
persons–down by some 41%
Nepal's agriculture is overwhelmed by subsistence family farms.
Seventy-eight percent farm holdings have been reported to be producing
mainly for home consumption. The proportion of holdings that produce
mainly for sale is not even 1 percent, while little over 21% farm families
use their farm produce almost equally for both sale and home consumption
(CBS, WB, DFID, and ADB, 2006). For 60 percent holdings the annual
farm production was not sufficient to feed their household until the next
harvest; 40% holdings were deficient for up to 6 months while 20 percent
holdings were deficient for more than half a year.
Growth in agriculture has remained virtually stagnant over a protracted
period despite a number of plans and strategic approaches being followed
in the past, often with donors’ interest. However, such plans failed to
address issues relating to land ownership, tenurial arrangement and
potential impacts on soil fertility. The efforts are still target-oriented ad
based narrowly on increasing production without attention to market
potentials.
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Suggested alternative policies
Current slow paced growth in agriculture is not mitigating teeming
millions needs. Thus it is virtually required to expedite agricultural
growth; following interventions are recommended as alternative policiesSharpen focus on high value agriculture
A shift to high value agriculture matches the need to taking pressure off
the intensively irrigated cereals and enlarging small holder farmers'
opportunities to benefit from expanding domestic and export markets.
High value agriculture gives more value and has higher employment
elasticity.
Encourage ploughing back remittance income into enlarging
opportunities for the rural youth
Remittance could be source for enlarging opportunities for rural areas
and thereby containing both the remittance and rural youth within rural
circuit is linked to the wider economy. Agricultural enterprise advisory
services, enterprise schemes, enterprise management and skills trainings
could be instrumental for attracting rural youths (including the back-home
migrants).
Promoting low external input sustainable agriculture (LEISA) technology
Reliance on external and costly inputs make small holder farmers
vulnerable to frequent supply breaks and rising costs, such as in case of
chemical fertilizer. On the other hand the promotion of self reliant
technology such as organic farming offers more sustainable alternatives.
Promoting innovative institutions and linkages
Institutions may be innovated to facilitate reduction of costs and risks
and promote local resource based technology. Institutions that encourage
collective action of small farmers, development and spread of grades and
standards, responsive R&D effective market information, weather based
insurance, etc. are important for high value agriculture.
Economic efficiency and market integration in rural areas
Development of a market oriented multi cropping system has
transformed many small holder family based agriculture in south Asian
countries. The major precondition has been the existence of a technically
sound research and extension service that is able and work closely with the
farmers to help them increase their productivity. Multi cropping systems
cannot succeed without-
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(i) Guarantee of fair returns from the efforts and risks undertaken by
the farmer
(ii) Responsiveness through appropriate research and educational
institutions by developing new products, technology and
productivity
(iii) Encouragement of strong local farmer organizations that
increasingly undertake the responsibility for management of
inputs and primary marketing activities.
Supporting farmers to get access for productivity augmentation: an
empirical example
(Chemical fertilizer subsidy to farmers by the government of Nepal)
P
Subsidy

S

a
p2
p0
p1

b

c

e

f g

d

h

D1
D
q0

Q

q1

Here,
p0q0 is the equilibrium price
p1 is the price support
D is the original demand curve
D1 is the new demand curve
S is the supply curve
P is the price
Q is the quantity
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p1 is the price given the price support
p2 is the price producers will be willing to sell output q1
q1 is the quantity demanded by consumers at the price support
q2 is the quantity supplied by producers at the price support
p1-p2 is tax
The fertilizer and seed suppliers gain = area b+c
Farmers also gain = area e+f+g (due to subsidy)
Tax payers (businessmen in true sense) loss area = negative
(b+c+d+e+f+g)
Total welfare measured = area (negative d)
The subsidized policy is being opposed by the taxpayers as they
constantly put pressure to the government to use the tax to the welfare of
the commerce and trading. The subsidized price is taken as an advantage
by the large farm holding farmers and they create black market in rural
markets. The needy farmers do not get without the privileged supply and
hence the real farmers are always in isolation.
Conclusion
Poverty in Nepal is mainly a rural phenomenon where most households
have land and livestock. The government’s top priority is in agricultural
development as it plays a key role in livelihoods of rural areas and is the
main source of income. Agriculture remains mostly subsistence oriented;
farm home production is the largest contributor to the household income.
Nepal presents a classical case of a country caught in a poverty trap-an
economic condition characterized by the persistence of subsistence level
of income over a long period of time. It was recognized that new
investments would not bring about prosperity immediately because of the
need for ‘a long period of heavy and seemingly fruitless expenditure prior
to the state when further expenditure brings tangible results’ but these
were considered necessary to facilitate future investments in directly
productive areas. And indeed in Nepal, beginning in the mid-1970s, an
increasingly larger proportion of the greatly enhanced level of total
investment has come to be invested in productive sectors of the economy.
However, no comparable shift in the economy's growth performance
seems to have occurred.
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I. Introduction
The international remittance has emerged as a most important source of
private capital flows for several developing countries (DCs) in recent
decades as it’s inflow to developing DCs reached $325 billion in 2010
against $30 billion in 1990 (World Bank, 2011). Particularly, Nepal has
experienced relatively even larger increase in emigration and remittance.
For instance, the annual flow of Nepalese people for work to the countries
other than India has increased from few thousand in early 1990s to about
300 thousand in 2010 (Department of Foreign Employment, [DOFE],
2011). The number would be much larger if we include migrants who are
working in India, with whom there is a reciprocal agreement to enter
without visa. As a result, the annual remittance inflow increased from $50
million in early 1990s to $3 billion in 2009 and remittance-GDP ratio went
up as large as one-quarter in 2009 (World Bank, 2011). Meanwhile, the
head count poverty declined remarkably from 42% to 31% during 19962004, despite the modest economic growth and political turbulence in one
hand, the inequality (measured by Gini coefficient) increased sharply from
0.34 to 0.41 during this period on the other (CBS, 2006, p. i-iii). Given
these developments, this research addresses the question: Is the increase in
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migration and remittance the main driving force behind the reduction in
poverty and the increase in inequality in Nepal?
To assess the impact of remittance on poverty and income distribution,
the previous studies have used two general approaches: (i) remittance as
‘exogenous transfer’ (see, for example, Stark, Taylor & Yitzhaki, 1986)
and (ii) remittance as ‘potential substitute’ for other household earnings
(e.g., Barham & Boucher, 1998). Although the results might vary with the
approaches used, and the statistical techniques adopted to generate
counterfactual consumption as well as the differences in the maturity of
migration-remittance process and sources of remittances, there are no
studies that disaggregate to account the evolution of the process over time
in a country across regions and source of remittances using the second
approach - the more flexible one.
So, our study attempts to answer whether the increased migration and
remittance is the main cause of decrease in poverty and increase in
inequality in the case of Nepal by examining how differences in
prevalence of migration and sources of remittances have diverse impacts
on poverty (magnitude) and inequality (magnitude and direction) over
time considering remittance as ‘potential substitute’. effects using
balanced panel data of 962 households from two rounds of Nepal Living
Standards Survey (NLSS) conducted by Central Bureau of Statistics
(CBS) of Nepal12, we apply fixed effects model to control of the
household fixed effects in contrast to most of the previous studies that had
used instrumental variables (IV) and Heckman Selection methods (see, for
example, Lokshin, Bontch-Osmolovskim, & Glinskaya, 2007; Zhu & Luo,
2010) to control for the endogeneity of remittance income.
II. Empirical Methodology
Following Bhattacharya (1985) and Stark (1991), we consider
migration-remittance process as a household welfare maximizing behavior
and use following fixed effects model to deal with potential endogeneity
of remittance:
ln(PCEit) = α + βRit +γXit +δGi + ηEi + dt + fi + εit

(1)

where, ln(PCE) is the natural logarithm of per capita consumption
(PCE) of a household i and measures household welfare, dt is a time
dummy, fi captures time invariant factors for each household and εit are
idiosyncratic errors that change across t as well as i. Rit is a remittance
12

The first round (NLSS I) was conducted in 1995/96 (hereafter 1996) while the
second round (NLSS II) was carried out in 2003/04 (hereafter 2004). For further details
on the sampling procedure see CBS (2004).
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related regressor that represents either a dummy for whether a household
received remittance or the log of one plus actual remittance income
received. The parameter of our interest, β, captures the gain in household
welfare, measured by log of per capita consumption, due to the migrationremittance decision. Xit is a set of household and community
characteristics. The household characteristics include household size and
its composition, characteristics of household head such as age, sex,
education level, migration history and occupation, per capita pension
income, dummies for the service flow of durables purchased at least one
year prior to the survey and dummies for agricultural land holding. We use
six regional dummies (Gi) to control for spatial premiums on consumption,
and migration costs associated with socio-physical proximities
(Fafchamps & Shilpi, 2008). We also use four binary indicators Ei to
control for caste and ethnicity characteristics. To capture community level
externalities on welfare, we use ward level mean household consumption,
and proportions of population above 15 years who were illiterate or passed
the high school level national exam (SLC), employed or self employed,
and engaged in agriculture or non-agriculture occupation.
Based on the above model (1), we use the fixed effects estimates to
construct counterfactual consumption patterns under two scenarios: (a) no
household receives remittance and (b) 1% increase in the proportion of
remittance receiving households with error term (εit) having student tdistribution with 30 degrees of freedom and heteroskedasticity and
generate 10,000 values of ln(PCE) as:

ln(PCEit ) = αˆ + βˆRit + γˆX it + δˆGit + fˆi + εˆit

(2)

where εˆit are random draws from the selected distribution and (
αˆ , βˆ , γˆ, δˆ, fˆ ) are given by the fixed effects estimator. The predicted values
i

of ln(PCE) for these households are used to compute mean per capita
household consumption, indices of poverty13 and inequality14 and analyze
the impact of overall and source-wise remittance (i.e. domestic, foreign,
Indian and other countries) on these indices at national and regional levels.
13

Following Foster-Greer-Thorbecke (FGT, 1984), we use three main measures of
poverty – head count poverty (P0), poverty gap (P1) and poverty gap squared (P2) – to
measure the effects on incidence, depth and severity of poverty, respectively using both
national poverty lines [2,114 Kcal per day (NPR 5,089 per year) for 1996 and 2,144 Kcal
per day (NPR 5,216 per year at constant price of 1996) for 2004] and international
poverty line [PPP US$1/day at constant price of 1993 and its double].
14
We use the Gini index, a widely used measure, to explore the impacts of remittance
on income (consumption) distribution.
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III. Results
The fixed effects estimation15 results show that the coefficient of
remittance dummy is significant at 10% level: the per capita consumption
of remittance receiving households is 6.54% higher than that of nonrecipient households, other things being constant. The coefficient of
remittance income is also significantly positive (at 1% level): if per capita
remittance increases by 1%, then per capita consumption increases by
0.017%, other things being the same. The small elasticity value suggests
that our estimation might not capture the full welfare effect of remittance.
Table 1 shows simulation results for both remittance dummy and
remittance income models for 1996 and 2004. First, using the remittancedummy model, if no household receives remittance, the mean
consumption would decrease by 1.4% in 1996 and 2.1% in 2004 with
respect to baseline simulation values (Panel A and B). The results for the
remittance-income model are similar, but the magnitudes are about 50%
larger in both scenarios (Panel C and D).

15

The results are not shown here and may be available from the authors upon request.
We also do instrumental variable fixed effect estimation using the proportion of adult
population that is absent for more than 6 months during survey year and the proportion of
remittance receiving households as instruments. Hansen J-statistic and the KPLM
statistics indicate that the instruments are valid and relevant. The Sargan test suggests that
we do not find any endogeneity of remittance caused by time invariant factors.
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Table 1
Impacts of remittance on consumption, poverty and inequality by source of remittance
Measures

Baselin
e

No REM
C/F
A. Remittance – Dummy Model (in 1996):
7,295
Consumption Per Capita 7,400
43.52
Head Count (P0)
42.54
12.49
Poverty Gap (P1)
12.07
Poverty Gap Squared
4.89
(P2)
4.69
0.333
Gini Coefficient
0.333
B. Remittance - Dummy Model (in 2004):
9,258
Consumption Per Capita 9,452
31.32
Head Count (P0)
29.94
7.83
Poverty Gap (P1)
7.36
Poverty Gap Squared
2.80
(P2)
2.61
0.355
Gini Coefficient
0.354
C. Remittance - Income Model (in 1996):
Consumption Per Capita 7,396
7,227
Head Count (P0)
42.57
43.97

No DOM
REM
C/F
%∆

%∆

-1.41 7,341
2.29 43.05
3.42 12.27
4.26
4.78
-0.03 0.333

No IND
REM
C/F
%∆

No OTHR
REM
C/F
%∆

-0.80
1.19
1.63

7,360
43.06
12.3

-0.54 7,394
1.20 42.57
1.91 12.08

-0.07
0.06
0.06

1.93
-0.15

4.81
0.334

2.45
0.30

4.69
0.333

0.04
-0.09

-2.06 9,352
4.61 30.6
6.36 7.58
7.49
2.70
0.17 0.354

-1.06
2.21
3.02

9,389
30.6
7.60

-0.67 9,408
2.21 30.08
3.34 7.39

-0.47
0.49
0.43

3.61
0.00

2.71
0.356

3.97
0.54

2.62
0.353

0.40
-0.28

-2.28 7,298
3.30 43.32

-1.34
1.77

7,335
43.27

-0.83 7,384
1.64 42.59

-0.16
0.05

83

Himalayan Journal of Development and Democracy, Vol. 6, No. 1, 2011

Poverty Gap (P1)
Poverty Gap Squared
(P2)
Gini Coefficient

12.06

12.66

5.02

4.68
0.333

4.98
0.332

D. Remittance - Income Model (in 2004):
Consumption Per Capita 9,451
9,108
Head Count (P0)
30.00
32.28
Poverty Gap (P1)
Poverty Gap Squared
(P2)
Gini Coefficient

7.37

8.14

2.61
0.354

2.93
0.354

12.34

2.34

12.4

2.81

12.07

0.06

6.40 4.81
-0.39 0.332

2.79
-0.42

4.86
0.334

3.79
0.39

4.68
0.332

0.06
-0.21

-3.62
7.60
10.5
4
12.5
1
-0.14

9,286
31.04

-1.75
3.49

9,346
31.06

-1.11 9,359
3.56 30.32

-0.97
1.06

7.72

4.82

7.77

5.43

7.44

1.00

2.76
0.354

5.72
-0.14

2.78
0.357

6.65
0.82

2.63
0.352

0.96
-0.62

Source. Authors’ calculation using NLSS I and II panel data.
Note. DOM, FOR, IND, and OTHR are remittance from within Nepal, foreign countries, India and other countries (except
India), respectively. C/F is the scenario under which no household receives remittance from a particular destination:
DOM, FOR, IND or OTHR. % ∆ indicates the percentage change with respect to the baseline. Consumption per capita is
in NPR (constant price 1996). National poverty line is used16.

16

The results on counterfactual scenario (b), international poverty lines and regional level are not reported here and may be available upon
request.
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Next, regarding impacts of migration and remittance on poverty, based
on the national level poverty line and the remittance-dummy model, the
incidence of poverty (P0) would increase by 2.3% and 4.6% (respectively)
in 1996 and 2004, the depth of poverty (P1) by 3.4% and 6.4%
(respectively), and the severity of poverty (P2) by 4.3% and 7.5% (Panel
A and B). If we used the remittance-income model instead, the figures
would be larger: 3.3% and 7.6% increase for P0, 5% and 10.5% increase
for P1, and 6.4% and 12.5% increase for P2 in 1996 and 2004,
respectively (Panel C and D). The larger impact of remittance on the depth
and severity of poverty (P1, P2) than on the incidence of poverty (P0)
might be related to the uneven distribution of poor households among
migration destinations. For instance, to cope with food and employment
scarcity, ultra-poor households might migrate to the places that are less
costly such as India. So, even if small transfers from India do not bring the
poorest households above the poverty line (and so do not affect P0) at
least these can help to bring those household nearer to it (improving P1
and P2). Moreover, less poor households can afford to send a member to
relatively more costly and risky places. So, remittance helps to eradicate
poverty (i.e. improve P0) rather than just bringing those poor households
near the poverty line. The effects on all three FGT measures are about
two-third larger in the later year because of the sharp increase in migration
and the increase in the proportion of poor households in the migration
process.
The above findings are robust when we use an international poverty
line i.e. US$1/day for all FGT measures or double it. The estimated
impacts on poverty for US$1/day poverty line are slightly larger than
those for the national poverty line while that for US$ 2/day are about 50%
smaller than those for the national poverty line.
Furthermore, we split the effect of remittances from different sources
by constructing the counterfactual scenario under which no household
receives remittances from a particular source country. The results show
that the effect of foreign remittance on FGT measures is mostly larger than
that of domestic remittance in both years. If we further disaggregate
foreign remittance into India and other countries, then Indian remittance
contributes at least 80% (90% in 1996) of the impact of overall foreign
remittance (Table 1). The reason for the larger impact of Indian remittance
is that the ultra-poor mostly migrate to India, whereas most of the third
country migrants come from less poor (or richer) households. These
results hold true for scenario (b). Moreover, there is regional variation in
the impact of remittance on poverty: the regions that have higher
prevalence of remittance experience larger impacts.
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Finally, the inequality would decrease in both years but less in 2004 if
no households receives remittance indicating that as the migration process
becomes more mature, costs and risks involved in migration may be
reduced, as well as participation of the bottom quintile in this process may
be increased which is consistent with the results of Stark, et al. (1986) in
the case of Mexico. Although domestic remittance and other country
remittances increase inequality, the Indian remittance is found to be
income equalizer in both years.
IV. Conclusion
The econometric results show that the consumption is higher for
remittance receiving households and it increases with remittance income,
other things being the same. The simulation results show that if none of
the households received remittances, the incidence of poverty (P0),
measured by national poverty line, would have increased by at least 2.3%
and at most 3.3% in 1996 and at least 4.6% and at most 7.6% in 2004; the
lower bounds are for simulations using the remittance-dummy model
while the upper bounds are that for remittance-amount model. Impacts on
the depth (P1) and severity of poverty (P2) are even larger. Although
average remittance sent by a third country migrant is more than seven
times higher than that of Indian one, Indian migration is necessity for the
poorest households that experience severe credit limitations. So, Indian
remittance has a far larger impact on poverty reduction in comparison with
domestic and other countries’ remittance and it acts as an income
equalizer in contrast to adverse effects of remittances from Nepal and
other countries. The overall effect of remittances on income equality is
negative but this adverse effect has decreased over time. These stylized
facts agree with Stark, et al. (1986) and Taylor, et al. (2005).
The limitations of the study arise as consumption for a particular year
may not capture the full implications on household welfare, data are
limited to disaggregate remittance received from the absent member(s)
and relatives or friends and we only consider the direct impacts of
remittance rather than measuring the externalities of massive inflow of
remittances.
Policies that facilitate to switch the migrants of poor households who
are working in India to other countries might be effective to reduce
poverty sharply and improve equality. In the short run, programs on
migration credit and migration/remittance information dissemination for
bottom income group would be appropriate. Medium and long-term
policies such as educational investment and strengthening legal status of
contracts among potential migrants, manpower companies and foreign
employers would also be instrumental for poverty reduction.
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Effects of Remittances on Inflation and Real Exchange Rate in South
Asia
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1. Introduction
Remittances received from workers working abroad have grown at a
rapid pace over the last three decades in South Asia. In U.S. dollar terms,
remittances as a percentage of GDP during the last ten years, for example,
have risen in all countries but more dramatically in Nepal, Bangladesh and
Pakistan. Phenomenal growth of remittances in Nepal during 2000s has
raised their share in GDP to about 22 percent in 2010. Sri Lanka has
always enjoyed relatively large remittances, as a proportion of GDP.
Finally, India remains the largest recipient of remittances in the world in
monetary terms, but because of its rapid growth in GDP, its remittances
show only a modest rise relative to GDP.
Table 1: Selected Macroeconomic Indicators in South Asia, 20002010
Nepal
Pakistan Sri
Indicator
Bangladesh India
Lanka
GDP grth (%)*
GDP pc grth
(%)*
Remit/Pop ($)
2000
2010
Remit/GDP (%)
2000

5.8
4.4

7.8
6.2

3.9
1.8

4.6
2.7

5.2
4.0

15.2
78.0

12.7
46.1

4.6
115.8

7.4
55.8

62.2
199.2

4.3

2.8

2.1

1.5

7.1

17

Corresponding author; Professor, Eastern Illinois University, 217-581-3812,
mpupadhyay@eiu.edu
18
Professor, University of New Haven.
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2010
10.9
3.1
21.7
5.6
8.4
Ext.Dbt/GDP
(%)
31.8
22.0
52.2
44.8
56.8
2000
24.0
18.2
28.7
31.3
41.5
2009
Other
Indicators:
6.5
6.3
6.7
8.8
10.6
Inflation (%) 1.0
3.5
1.8
-0.3
3.8
RER appr.
(%)
*: Total and per capita GDP measured in local currency.
Two interesting indicators in Table 1 that may have some relation with
remittances are home inflation and the real exchange rate of the local
currencies. Despite the fact that inflation in the global economy in general
fell during 2000s, inflation in South Asian countries have remained
moderately high in a sustained fashion and have not fallen much if at all
from the preceding decade. One question we try to address in this paper is
what role remittances play in inflation. A recent paper by Narayan et al.
(2011) finds that remittances do generate inflation in their sample of 54
developing countries. The paper claims that the effect of remittances is
even more pronounced in the long run.
The inflationary effect of remittances occurs through a change in both
aggregate demand and aggregate supply. Larger remittances increase net
foreign assets, monetary base, and money supply unless the central bank
engages in a sterilization policy to offset monetary expansion. A rise in
demand puts pressure on the prices of nontradables, and thereby on overall
price level, causing the real exchange rate to appreciate. Under fixed
exchange rates, prices go up as resources move from tradables to
nontradables. A contraction in the country’s tradables sector could cause
the currency depreciation under flexible rates, but since the exchange rate
does not move, the burden of adjustment to the shock is borne mainly by
the price level.
If a country follows the flexible exchange system on the other hand, the
increased supply of foreign currency reduces its value causing
appreciation of the home currency. The exchange rate adjusts faster
without an adequate initial adjustment in the domestic price level. The
appreciation of the nominal exchange rate boosts demand which then
raises the prices of nontradables to cause an appreciation of the real
exchange rate.
It is thus apparent that remittances (and similarly other types of inflows
of foreign money) will have an effect on both inflation and the real
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exchange rate of the home currency. We explore these dual effects of
remittances in South Asian economies.
2. The Model
2.1 Determinants of inflation:
Theoretical relationship of inflation with remittances may not run
parallel to its relation with other types of receipts of foreign exchange.
Exports result from higher levels of productive capacity and domestic
employment while remittances resemble more as a “gift” from foreign
countries. Remittances have a natural bias toward increased consumption
or consumption smoothing and toward poverty alleviation rather than
investment. This is one reason why the impact of remittances on economic
growth has been hard to determine in the literature (Barajas et al., 2009).
Thus a larger effect on aggregate demand without a concomitant increase
in domestic production tends to raise price level.
A pickup in an economy’s growth rate will dampen inflationary trend
holding any offsetting policy variables constant. We therefore control for
the growth of real GDP. Another relevant variable in a study of inflation
would be openness. Greater trade openness is likely to bring domestic
inflation closer in line with foreign inflation (Romer, 1993). Such
considerations may have less relevance for countries (such as Nepal) that
depend for their trading relations considerably on large neighbors,
particularly if inflation in these neighbors is misaligned from inflation in
the world economy as a whole.
Fiscal theory of the price level holds that the real value of an
unsustainable government debt will be forced down through inflation
(Sims 1994, Woodford 2001). While this theory has been criticized (Buiter
2002, among others), a shorter maturity of rising government debt is more
likely to be inflationary than the debt that will mature farther in future. We
control for the size of external debt as a percentage of GDP to check if a
rise in such a debt will cause inflation so that the government can reduce
the burden of its internal debt. A large and rising current account deficit
(as a percentage of GDP) that can be brought about by monetary
expansion can also lead to higher inflation according to the monetary
approach to the balance of payments.
Finally, empirical studies indicate that current inflation may depend on
past inflation because of inertia. Recent experience with inflation can
cause inflationary expectations for future under adaptive expectations.
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This is also a likely scenario for South Asia where inflation rates have
generally remained higher than the average inflation in the rest of the
world.
The theoretical considerations made above lead to the following
empirical model for inflation:

π i ,t = β 0 + β1remiti ,t + β 2 ygrthi ,t + β 3 log ei ,t + β 4trdgdpi ,t +
β 5 dbtgdpi ,t + β 6 cagdpi ,t + β 7π i ,t −1

(1)

where π = inflation, remit = worker’s remittances, grth = annual growth
of real GDP, e = nominal exchange rate (amount of foreign currency that a
unit of local currency can purchase), trdgdp = trade to GDP percentage,
dbtgdp = external debt to GDP percentage, cagdp = current account
balance as a percentage of GDP, and the subscripts i and t stand for
country and year.
2.2 Determinants of Real Exchange Rate
Relative to some high inflation economies around the developing
world, countries in South Asia have experienced moderate inflation over
the last two to three decades. A possibly more relevant candidate for the
impact of remittances in these countries may be the real exchange rate.
Real exchange rate is simply the nominal exchange rate adjusted for home
to foreign price ratio. A significant appreciation of the real exchange rate
makes the home goods more expensive relative to foreign goods,
discourages foreign demand for home goods and encourages imports. This
can lead to a significant deterioration in a country’s current account
balance and an undesirable rebalance of tradables-nontradables
production. What role do remittances play in the evolution of the real
exchange rate then becomes an empirical question.
Apart from remittances, several other factors can affect the real
exchange rate. To begin with, it needs to be emphasized that if purchasing
power parity (PPP) holds for a country, the real exchange rate will remain
stable. But most empirical studies show that PPP is seldom true in the
short to medium run and does not hold in many cases even in a longer run.
This makes identification of factors that cause deviations of the real
exchange rate from PPP an important task. Our main hypothesis is that a
greater flow of remittances will make home currency stronger in real
terms. To examine this claim, we must control for other factors that
influence real exchange rates.
The Balassa-Samuelson model, for instance, states that if a country has
higher productivity in its tradables sector than the productivity in its
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trading partners, its wages will rise causing the prices of nontraded goods,
and hence the overall price level, to go up. The real exchange rate will
therefore appreciate. This is shown by the following equation:
∆q
 ∆A ∆A * 
(2)
= s
−

q
A* 
 A
where q is the real exchange rate (price of home goods in terms of
foreign), s is the share of nontraded production in the country’s total
output, A is the productivity of labor (or in general resources) productivity,
and the asterisk shows the partner country numbers. Note that tradables
prices are determined in the world markets, hence a higher wage in the
country must raise the price of nontradables causing real exchange
appreciation. Since the national productivity figures or even those by
major sectors are not available for South Asian economies, we proxy this
variable by real GDP per capita.

The real interest rate differential is another variable with a potentially
significant effect on the real exchange rate. A high domestic interest rate
relative to foreign can attract foreign money and induce an appreciation of
RER. Similarly, terms of trade shocks, such as a significant increase in the
price of the country’s major exports could drive the RER upward.
Another important determinant of RER could be fiscal policy. If a large
budgetary expansion occurs to benefit the nontradables sector the most as
is likely to be the case for countries in South Asia, it will raise the RER.
Finally, depending on the way money received through foreign aid gets
spent, the aid variable could also have an independent influence on RER.
Thus we also control for foreign aid as a fraction of GDP in our model of
RER.
The RER model can be represented in terms of equation (3) below:
qi ,t = γ 0 + γ 0 rmtpci ,t + γ 0 prodif i ,t + γ 0 rdif i ,t + γ 0termsi ,t +

γ 0 g 2 yi ,t + γ 0 aid 2 yi ,t + ε q

(3)

where q is the real exchange rate, q=e•P/P*, where e is the nominal
exchange rate, i.e., the amount of foreign currency per unit of domestic
currency, rmtpc = remittances per capita, prodif = productivity differential
(home minus foreign), rdif = real interest rate differential (home minus
foreign), terms = terms of trade (export prices over import prices), g2y =
government expenditure as a percentage of GDP, and aid2y = foreign aid
received as a percentage of GDP.
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3. Results
Our dataset was compiled from the World Development Indicators, the
International Financial Statistics, and some country sources. We estimate
our model for Bangladesh, India, Pakistan and Sri Lanka. Nepal is
dropped because of a small number of data points (16) for remittances.
Our variables are measured either as growth rates or as logarithms of
original values. The mean and median are close together and both
skewness and kurtosis are close to their values for a normal distribution.
3.1 Inflation:
Our inflation model does not perform well when tested against the
annual time series for each country separately. The growth of remittances
has a positive sign but comes out statistically insignificant in all countries
even at the 10 percent level. Real GDP growth also fails to have a
significant influence on inflation. The external debt to GDP ratio and the
trade share in GDP are also not significantly correlated with inflation. The
only factor that shows significance for one country (Pakistan) is the
current account balance whose coefficient is 0.0097 which implies that a
one percentage point increase in the current account to GDP ratio is
associated with about a one percentage point decrease in inflation.
It seems that there may be an omitted variable bias with respect to these
results. The constant term is significant for all countries except
Bangladesh. It is possible that inertial inflation while stronger in a monthly
or quarterly model can be important in an annual model as well. So we
include the one-year lagged inflation as an additional term in the last
model. However, the results continue to show a similar pattern in terms of
the direction of effects and statistical significance. Even worse is the
adjusted R2 which, except for Pakistan, is lower for all countries, and is
negative for Sri Lanka. A rise in inflation in the last period raises
Pakistan’s inflation this period by about a quarter (27 percent). In addition,
the current account balance for this country continues to have a negative
sign (with a coefficient of −0.0077) with a high statistical significance.
It is possible that remittance growth by itself may not have as direct an
effect on inflation as the growth of remittances relative to the size of the
economy. If remittances rise faster than GDP, the excess aggregate
demand could potentially pull inflation higher. We therefore replace the
remittance growth with the growth of remittances as a percent of GDP.
The new variable fails to be statistically different from zero nor does it
make any important changes in the size or significance of other
explanatory variables.
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As mentioned earlier, the size of our sample stays within 30
observations per country. By pooling observations we can raise the sample
to four times as much. Any bias resulting from country-specific features of
data can be removed by using a fixed-effects model. An FE model directly
controls for the characteristics unique to a country and prevents their
effects on the included right hand side variables. On the other hand, if
excluded country characteristics have a random element in them, the
random-effects estimation becomes more appropriate for country
intercepts.
The Hausman statistical test indicates that we cannot reject the null
hypothesis that the difference between the two models is not systematic.
This means we accept the random effects model for its efficiency. This
conclusion remains valid whether or not we include the lagged inflation
term in the regressions. Yet the model without the one year lag of inflation
performs slightly better in other respects.
Further, we use the panel generalized least squares method that corrects
for autocorrelation as well as the lesser problem in our data of
heteroscedasticity. The results show that growth of remittances is
positively correlated with inflation with the coefficient significant at the 5
percent level. However, the size of the effect is not very large. Even a
doubling of remittances, holding other factors constant, is likely to lead to
an increase in the mean inflation from 8.8 percent we observe in our
sample to 11.5 percent. If remittances continue to grow by 14 percent a
year which has been the rate of growth during our sample period, inflation
rate rises by about 0.4 percentage point per year.
Furthermore, we do not find this result to be very robust. For instance,
instead of the dollar growth of remittances, if we use the growth of
remittances relative to GDP, the significance of its coefficient falls by a
large amount with the p value now rising to 20%. Overall, remittances
seem to correlate positively with inflation in South Asia although they do
not provide a dominating influence on inflation in the region.
3.2 Real Exchange Rate:
We examine both the levels and the changes in RER. We find that
remittances do not exert a statistically significant effect on the RER for
any country other than Pakistan. The sign of the remittance coefficient is
negative for Bangladesh and Sri Lanka and positive for India and Pakistan.
In the context of our relatively small samples, however, the real
exchange rates do not seem to depend either way on remittances according
to individual country data. Country-specific results also reveal that
different factors are associated with currency appreciation. In Bangladesh,
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for instance, coefficients for all the non-remittance variables are
marginally significant between 10 and 15 percent levels. Results for India
show that greater inflows of foreign aid significantly contribute to the
RER appreciation whereas in Pakistan positive terms of trade shocks
provide such an impact. These effects are as expected. However, Sri
Lanka is different from other countries in that unlike our expectations the
terms of trade shocks are inversely related and a rise in the foreign interest
rates is positively associated with the real exchange value of its home
currency.
The question of nonstationarity in the time series data can be important.
But the rather small sample for each country in our data means that the
unit root tests have low power. The conventional tests do indicate the
presence or near presence of a unit root but a definitive answer is not
available for our data. On the other hand, the series are clearly stationary
in their first differences. Hence it is possible to perform a cointegration
analysis to see dynamics of adjustment of the real exchange rates towards
their long-run values.
Once again, however, the lack of certainty about the presence of
nonstationarity leads us to favor instead the regression of a change in the
real exchange rate on changes in our explanatory variables. Such an
exercise exhibits some interesting results although remittances continue to
fail the significance test at 10 percent or better. In all countries the
domestic minus foreign productivity differential has a significantly
positive relationship with the real exchange rate. A one percent advantage
in home productivity leads to between 2 percent (Bangladesh) and 3
percent appreciation in the exchange rate. Government spending increases
raise RER in India whereas home to foreign interest rate differential
makes a significantly positive impact in Bangladesh. Other external
variables, such as terms of trade shocks or aid to GDP ratio, fail to make
any impact on RER in our model of first differences.
Panel data: To compensate for small sample from individual countries,
we turn to a panel model for our four countries based on our annual time
series. We control for the country-specific characteristics that may affect
RER, but we let the data choose the fixed-effects or the random-effects
model as a better representation of reality. The simple Hausman test shows
that differences in the coefficients for the two models are not systematic
which means we can opt for the random-effects model for its higher
efficiency. A panel GLS estimation does not, however, produce results
that are remarkably different from those of country-specific studies done
separately. Remittances seem positively correlated to RER but their
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coefficient fails the 10 percent significance test. And the variable that is
most influential continues to be the real interest rate differences.
4. Conclusion
The basic conclusion that emerges from our study is that neither
inflation nor remittances are significantly influenced by remittances
received. Anecdotal evidence does suggest that in selected cities and
villages the effects of remittances seem strong, particularly in the level of
consumption and some aspects of human capital accumulation in the
recipient households. However, without further analysis we are unable to
verify undesirable outcomes for inflation or real exchange rate in South
Asia.
This indicates that more econometric analysis may have some payoffs.
For example, we could formulate a simple recursive structure for our
model by determining inflation first which then will feed into the real
exchange rate, since RER is nothing but the nominal rate adjusted for the
price differences between a country and its trading partners.
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Abstract
This study seeks to determine international tourists’ willingness to pay
(WTP) for entry fees in the Annapurna Conservation Area (ACA), Nepal.
Data were collected in the ACA from May to June of 2011where 101
international tourists participated in a contingent valuation survey. A
modified New Environmental Paradigm scale, with both attitudinal and
behavioural statements, was utilized to assess the influence of
environmental commitment on WTP. The analysis suggests that the rating
of trekking as the most important motive for entering the ACA was the
only variable with a potentially important influence on WTP for the
entrance fee into the ACA. A majority of participants were willing to pay
considerably more than the current entry fee of USD 27. Environmental
commitment was not found to have a significant effect on WTP. The mean
and median WTP values were found to be USD 71.63 and USD 60,
respectively. There is some evidence that this study may have been
subjected to starting point bias. As such, the WTP values may be inflated.
Introduction
Protected areas (PAs) are the cornerstone of biodiversity conservation
efforts, and their numbers have been increasing worldwide. The majority
of PAs throughout the world, however, are not financially self-sufficient
and consequently are unable to meet either development or conservation
objectives (IUCN, 2005). Inadequate funding limits the management and
effectiveness of established PAs and plays a central role in the degradation
of important natural resources (Bruner et al., 2004).
Different mechanisms for the sustainable financing of PAs have been
identified and debated, including domestic financing by governments and
NGOs, foreign financing from international governments and NGOs,
private sector support, and market-based strategies, such as tourism,
resource user fees and ecological service payments (Emerson et al., 2006).
International tourism in particular has emerged as a major, and perhaps the
primary, means of self-financing PAs (Boo, 1992; Dharmaratne et al.,
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2000; Goodwin, 1996); it has become one of the few permitted uses of
PAs that can generate financial benefits (Walpole et al., 2001).
Tourist entrance fees in particular are perhaps one of the most
controversial and politicized type of fee associated with visitation to PAs
given the intangible nature of the product (Lindberg, 2001). Nevertheless,
entrance fees for PAs can be justified in order to generate revenues to
recover costs and ensure quality goods and services; cost recovery is a
politically defensible position in regards to the amount of revenue to be
collected (Laarman & Gregersen, 1996). However, based on existing
entrance fee pricing policies in many developing countries, there is
evidence of widespread adherence to consistently low entrance fees that
are below the amounts required to finance operating budgets (Krug et al.,
2002; Laarman & Gregersen, 1996; Mmopelwa et al., 2007).
The nonmonetary benefits of tourism have been valued using various
economic estimation techniques and these studies have revealed that
visitors and society in general place much higher value on PAs than
traditional pricing structures reflect (Baral et al., 2008; Barnes et al., 1999;
Bookbinder et al., 1998; Chase et al., 1998; Hadker et al., 1997; Shultz et
al., 1998; Walpole et al., 2001). The seemingly widespread inefficient
pricing policies of PAs are likely due to a lack of understanding of the
magnitude of their value, and the reluctance of managers and
policymakers to raise existing fees for fear of the potential negative effects
on the tourism industry (Dharmaratne et al., 2000). Thus a better
understanding of the true value placed on PAs by tourists, measured by
tourists’ WTP for access, is needed to set appropriate entrance fees that
can further the financial sustainability of these areas.
The contingent valuation method (CVM) is a direct valuation method
that uses a survey instrument to measure an individual’s maximum WTP
for a nonmarket good (ICEM, 2003). Compared to conventional attitudinal
studies, the CVM provides a more accurate assessment of an individual’s
opinions and the estimated WTP can be incorporated into cost-benefit
analyses (Cummings et al., 1986). The use of a dichotomous choice (DC)
framework with close-ended questions that require a “yes” or “no” answer
has become the most widely used CVM format as it most closely
resembles the way consumers make choices in the marketplace
(Hanneman, 1984; Cummings et al., 1986). The iterative bidding (IB)
method is analogous to the DC format as it presents a series of DC WTP
questions (Bateman et al., 1995). This method has been advocated for its
ability to capture the highest price consumers are willing to pay, thus
measuring full consumer surplus (Cummings et al., 1986). It is also
statistically more efficient as it does not require as large of a sample size
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to attain a given level of precision when compared to single-bound and
double-bound DC formats (Mitchell & Carson, 1989).
It is generally assumed that WTP is a function of the personal
characteristics of the respondents (e.g. income, age) and information about
their behaviours. Research has shown that well-formed attitudes are good
indicators of a person’s actual and intended behaviours (Hadker et al.,
1997). In CV studies of environmental resources, analyzing environmental
attitudes may be useful for explaining valuation responses and underlying
motivations (Spash, 1997). The NOAA Panel on CV has recommended
the use of assessments of attitudes towards the environment to help
interpret responses to valuation questions (Arrow et al., 1993, p. 4609).
Attitudinal questions in CV studies have often been limited to whether
or not respondents are members of an environmental organization (e.g.
Brown et al., 1996; Dharmaratne et al., 2000; Hanley & Graig, 1991;
Loomis et al., 2000; Turpie, 2003), although some studies have utilized
the New Ecological Paradigm (NEP) scale to better gauge environmental
attitudes (Cooper et al., 2004; Kotchen & Reiling, 2000). The NEP scale is
a standard measure of environmental concern consisting of 15
environmentally-related attitudinal statements that respondents agree or
disagree with on a Likert scale (Schultz & Stone, 1994). Kotchen and
Reiling (2000), however, suggest the use of a modified version with fewer
items.
The present study undertakes a CV of the Annapurna Conservation
Area (ACA) in Nepal, with the contingency factor being the entrance fee.
The objective of this study is to determine if, and how much, tourists are
willing to pay for an increase in the ACA entrance fee to support park
management and conservation and development projects within the park.
The current study includes behavioural statements in addition to attitudinal
ones in a modified NEP scale to gauge tourists’ environmental
commitment in relation to their WTP for the entrance fee. Evidence of an
individual’s environmental commitment can be seen through both their
pro-environmental attitudes and behaviours, as opposed to environmental
concern which is seen through their attitudes alone and environmental
behaviour.
Methods
Study Area
The ACA has been legally recognized as a PA since 1992. Its primary
funding for core management operations is retrieved entirely through
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visitor entrance fees (Gurung, 2003); special legislation allows it both to
charge visitor entry fees and to retain them in order to finance operations
and conservation and development projects. It is the largest conservation
area in the country, covering an area of over 7,500 km2, with over 70,000
visitors per year (ACAP, 2009), and it is known to be one of the most
geographically and culturally diverse areas in the world (Gurung & De
Coursey, 1994). It is managed by the Annapurna Conservation Area
Project (ACAP), whose mandate is to protect the environment and manage
sustainable tourism and development (ACAP, 2009). Although the ACA
has been able to generate a surplus from entrance fees in years with high
levels of tourism, it has experienced large deficits in years with lower
levels of tourism (Baral et al., 2008). The current entry fee for the ACA is
2000 NRP (USD 27) for non-SAARC (South Asian Association for
Regional Cooperation) citizens and it has remained unchanged since 1997.
Survey Instrument and Sampling
A written questionnaire was administered to 101 foreign tourists along
the Annapurna Circuit Trek from May 14 to June 4, 2011. Respondents
were approached in the lodges and teahouses to participate. A survey
administrator was present to answer questions as needed and ensure
comprehension of questions. The questionnaire was divided into four
sections: 1) socio-demographic information; 2) purpose and motivations
for visit; 3) assessment of environmental and social attitudes; and 4)
assessment of the ACA. It contained a combination of dichotomous yes/no
questions, statements to be ranked on a 5-point Likert scale, and a few
open-ended questions. A modified NEP scale was used with nine
questions measuring both attitude and current behaviour as they relate to
pro-environmental actions.
Following the questionnaire, face-to-face interviews were conducted to
elicit respondents’ WTP for the ACA entry fee using the IB method.
Respondents were presented with an initial dichotomous choice as to
whether they were willing to pay a specified amount to enter the ACA.
Five bid amounts were assigned at random (i.e. USD 30, 50, 70, 90 and
110). If respondents answered with a “yes,” a bidding sequence ensued
upwards until a “no” was reached, eliciting a maximum WTP; if
respondents answered with a “no,” a bidding sequence ensued downwards
until a “yes” was reached. Respondents were also asked to provide their
most important reasons for their WTP response in a final open-ended
question.
Data Analysis
Pearson chi-square and basic frequencies were the statistical tests
performed using SPSS. Three indices were created – environmental
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concern or attitude (EA), environmental behaviour (EB) and
environmental commitment (EAB) – and their values were determined
based on the summation of the 5-point Likert scale ratings. To determine a
level of comparison, a score of 80% or above was chosen to represent
strong environmental attitudes, behavior and commitment; 24 out of 30 for
EA, 12 out of 15 for EB and 36 out of 45 for EAB.
Variables that were hypothesized to have an effect on tourists’ WTP
were the amount of money spent on travel and leisure per year, the main
motivation for the visit being the trekking experience, the use of a guide,
their experience in the ACA, whether they had visited a PA before,
whether they considered there to be no comparable destination to the
ACA, the amount of time spent in the ACA, and their level of
environmental commitment (based on their environmental attitudes and
behaviors).
Results
In the sample, 53.5% of respondents were female, 46.5% were male
and the mean age was 29.6 (the median was 27) with a range from 18-61
years. The sample consisted of visitors from 20 different countries:
Europe (55.4%); North America (20.8%); Australia and New Zealand
(15.8%); Israel (5.0%); South America (2.0%); and Asia (1.0%). The
majority of respondents spent less than USD 5,000 per year over the last
five years (63.3%), while only 37.6% spent more than USD 5,000 per
year. A high proportion of respondents (71.3%) specified that they had
paid to enter a PA other than the ACA before. When asked to rate their
main motives for entering the ACA, 92% rated trekking as important or
very important. Only 32.6% of respondents had hired a guide for their trip.
A very high proportion of the respondents (92.1%) rated their experience
in the ACA to be positive (good or excellent). Only 5.9 % rated their
experience average and 2.0% rated their experience as poor. The majority
of respondents rated the condition of the environment as average (31.7%),
good (41.6%) and excellent (14.9%). A small proportion of respondents
reported the condition of the environment as poor (3%) or very poor
(8.9%). Participants rated the signage and information provided for
tourists as very poor (2.0%), poor (18.8%), average (37.6%), good
(30.7%) and excellent (9.9%). The mean number of days spent in the ACA
was found to be 15.28 and the median was 14 days. On average,
respondents spent USD 20.7 per day with a minimum of USD 7 and a
maximum of USD 100. The descriptive statistics for the indices indicated
a strong level (at least 80%) of environmental concern and commitment in
the sample, and just below a strong level of environmental behaviour
(Table 2).
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Respondents were willing to pay more than the current entrance fee of
USD 27, with a mean of USD 71.63 and a median of USD 60. The most
common responses when respondents were asked their most important
reason for their WTP response were they were “unsure of where the
money is going” and that there was a “lack of transparency on spending”
(33.6%) and that they had “budget constraints” (18.8%).
Table 2. Descriptive statistics of EA, EB, and EAB indices.
EA (/30) EB (/15) EAB (/45)
Sample Size
101
101
101
Mean
24.3
11.8
36.14
Median
25.0
12.0
37.0
Std. Deviation
3.4
2.3
4.96
When comparing WTP to the eight variables, no statistically significant
strong relationships were found; based on Pearson chi square values there
was no evidence to reject the null hypothesis that no relationship exists
between WTP and the eight variables (Table 3). The Pearson chi square
significance level for the rating of trekking as being the most important
motivation for visiting the ACA was the only result indicative of a
potentially important relationship with WTP.
Table 3. Crosstabulations of willingness to pay versus comparable
destination and number of days in the ACA.
Comparable destination?

WTP
USD 30-60
Group USD 70110

No
18

Yes
34

Number of days spent in the
ACA
0-15 days
16-30 days
31
21

25

24

29

20

Table 4. Crosstabulations of willingness to pay versus experience in the
ACA, use of a guide and previous paid entry into a PA.
How would you rate your
experience in the ACA so far?

WTP
Group

USD 3060
USD 70110

Poor

Average

0

3

Good Excellen
t
24
25

2

3

15

102

29

Participant
hired a
guide for
trekking
No Yes

Paid to
enter a
PA
before?
No Yes

37

15

14

38

32

17

15

34
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Table 5. Crosstabulations of willingness to pay versus trekking as main
motive and money spent on travel.
Motive - Trekking
How much
money
spent on
travel per
year
(USD)?
Very
Unimpo Neutral Impor Very
05000
Unimpor rtant
tant
Import 4999 USD
tant
ant
USD +
WTP USD 1
1
5
14
31
35
16
Group 3060
USD 1
0
0
13
35
27
20
70110
Discussion
The results reveal considerable WTP for the ACA entrance fee; the
current entrance fee of USD 27 is much lower than what a majority of
respondents stated they would be willing to pay. These results are
consistent with those of Baral et al. (2008) who found that tourists were
willing to pay a considerable amount more than the current entrance fee,
with a mean of USD 69.2 and a median of USD 74.3. Of the eight
variables that were hypothesized to have an effect on WTP, whether
respondents rated trekking as important or very important as their main
motivation for visiting the ACA was the only variable found to have a
small but potentially important influence on WTP.
Although it has been found that individuals with positive
environmental attitudes are more likely to engage in environmentally
responsible behaviours (Azjen & Fishbein, 1980; Hines et al., 1986;
Schwepker & Cornwell, 1991) the relationship between environmental
attitudes and behaviours has often been weak (Krause, 1993; Roberts,
1996; Van Liere & Dunlap, 1981). Thapa (1999) found in his study on the
relation between environmental attitudes and environmentally responsible
behaviour that “those individuals who reported ecocentric attitudes were
likely to demonstrate activism behaviour pertaining to environmental
issues, whereas those individuals with technocentric attitudes were not
likely to participate” (p. 435). This study found a high level (at or above
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80%) of environmental concern, behaviour and commitment. These results
are consistent with those of Holden and Sparrowhawk (2002), who
investigated the motivations of trekkers in the ACA and also found that a
majority had a high level of concern over environmental issues.
Furthermore, neither of these indices were found to be significantly related
to WTP. The results also suggest that there was no difference as to
whether environmental attitude, behaviour or commitment is a better
indicator of WTP for this sample.
Although the use of five different starting bids in this study aimed to
minimize starting point bias (where maximum WTP can be influenced by
the starting bid in the auction process), the results suggest the presence of
starting point bias. Of the 27.7% of respondents that were WTP the
highest bid amount of USD 110, 28.6% (8/28) of these had a starting bid
of USD 110, 25% (7/28) had a starting bid of USD 90, 17.9% (5/28) had a
starting bid of USD 70, 14.3% (4/28) had a starting bid of USD 50 and
14.3% (4/28) had a starting bid of USD 30. The implications of this are
that the use of the IB elicitation method may be inherently subject to
starting point bias, which has been found in other studies that also utilized
the IB method (Bateman et al., 2001; Boyle et al., 1985; Desvousges et
al., 1983; Mitchell & Carson, 1989). Given the potential presence of
starting point bias, the WTP values obtained in this study may be inflated.
It was found that 27% of respondents were willing to pay the maximum
bid amount of USD 110; however, according to Whittington (1998), it is
advisable that the highest bid price be rejected by 90-95% of respondents
to increase the credibility of the CV results. Unfortunately, this study did
not achieve this and based on the results, the upper limit of the bid range
was truncated. As Whittington (1998) has pointed out, researchers have
often made the mistake of utilizing a range of bids that is too narrow when
using a referendum-type elicitation procedure. This study was subject to
this mistake as well and the distribution of WTP responses did not fit
under a normal distribution curve. This may be a potential explanation as
to why no statistically significant strong relationships were found between
the eight variables and WTP.
Conclusion
Evidence from this and other studies has shown that the potential for
increased revenue generation for PAs through increased entrance fees is
largely not being realized. The results of this study illustrate that a
majority of visitors to the ACA are willing to pay considerably more than
the current entrance fee of USD 27. Although the results did not reject the
null hypothesis that no relationship exists between WTP and the eight
variables examined, no strong relationships between the variables and
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WTP were determined with a high level of confidence. Potential
explanations for a lack of statistically significant relationships between
these variables and WTP that demonstrate a high level of confidence are
the truncation of the upper bid limit and the potential presence of starting
point bias.
Statements related to environmentally-responsible behaviour, in
addition to the attitudinal statements of the NEP scale, were included to
capture a sense of respondents’ overall environmental commitment.
However, neither environmental concern, behaviour nor commitment were
found to have a significant relationship with WTP. Furthermore, there was
no difference as to whether environmental attitude, behaviour or
commitment is a better indicator of WTP for this sample.
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Abstract
We examine the relationship between individual knowledge and
attitude towards environmental behavior, namely river ecology, in
Kathmandu, Nepal. Environmental problem is one of the most serious
challenges of 21st century. Air and water pollution, global warming and
climate change, loss of biodiversity and rain forest destruction, and
hazardous waste, and so on are some of the examples of current
environmental problems. They also constitute local as well as global threat
to the future. The relationship between human beings and environment is
driven by several factors. These include socioeconomic characteristics like
income, education, culture, religion and traditional practices. These
characteristics affect individual’s knowledge, attitude and behavior
towards environment. We argue that knowledge and attitude directly and
indirectly affect individual decision for consumption pattern, use of
natural resources, and behavior towards environmental quality. This
affects current health as well as sustainability of natural environment.
Thus, it is important to know how people think and behave to protect the
earth and to sustain the environment. Using data collected from in-person
interview of 1200 households in Kathmandu, we examine the importance
and impact of knowledge and attitude towards behavior and bring to light
any discrepancies between knowledge, attitude and behavior towards river
health and restoration. We use knowledge attitude and behavior
framework to investigate the relation between knowledge, attitude and
behavior towards the quality of water in the Bagmati River in Kathmandu,
Nepal.
Key Words: Knowledge, attitude, behavior, Bagmati, Kathmandu
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Introduction
Although neither were against the development of modern technology
or economic models, both Gandhi and Ambedkar cautioned that largescale development and centralized control could lead to greed and
exploitation instead of emancipation and democracy. Gandhi believed that
machines should be made to serve human beings and help them meet their
full potential, rather than enslaving them – “production by the masses,
rather than mass production.” (Parasarathy 2002, p. 5). Gandhi also
believed that, in order for there to be increased equality and justice, the
village should be the site of production, exchange and consumption, using
small-scale technologies using locally available renewable resources
(Gandhi 1997). He argued that one should use their assets and skills to
promote the welfare of others, including that of nature (Gandhi 1997). For
Ambedkar, individual transformation should lead to social transformation.
Dharma, interpreted as “moral duty,” should not only be about living
one’s life with restraint and control, but also about looking after the
collective and individual welfare of others (Parasarathy 2002, p. 9).
Social and political scientists, government officials, environmentalists,
and engineers have all weighed in on the various outcomes of the
proliferation of large dam construction projects on the lives of village
residents in India. On the positive side, some argue that the projects
produce jobs, which in turn enhances the local economies. The dams can
also help provide the region with electricity. In an area of the world where
electrical power is intermittent or nonexistent, the dams have the potential
to be a significant energy source.
Others argue, in contrast, that the dams have caused major problems for
the people of the surrounding areas, which can be grouped into four
categories: environmental, health, economic, and religious. Studies show
that the natural environment has been negatively affected by dam
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construction. For example, it depletes surrounding areas of fertile land for
planting. In some cases, problems with construction have caused
flooding. Dust from dam projects construction has be related to health
problems, as has sound pollution. Along with the environmental and
health effects, dam projects have also threatened many of the sacred
religious sites that are so significant in the lives of the Indian people.
There have also been various negative economic effects. Dam projects
in some areas have forced residents to move to safer ground, thus
abandoning their houses and farmland. As in the case of the Tehri dam
project in Uttarakhand, entire villages have disappeared. In Orissa, more
than 100,000 people in the submerged villages surrounding the Hirakud
Dam were made homeless (Meher 2011, p. 423). Moreover, farmers
downstream of the Mahanadi River suffered “acute water scarcity, thus
affecting their livelihoods” (Meher 2001, p. 424).
This paper examines the attitudes of people who live in the Chauras
region of Uttarakhand, India, in the Garhwal Himalayas, where a major
dam construction project has been underway in earnest since 2007
(although it was cleared for construction in 1985). (Kala 2011) The site of
the dam, on the Alaknanda River, a major tributary of the sacred Ganga,
threatens to wipe out aquatic life and biodiversity, and deprive people of
their land. Although mass protest against business and the state is not at
all uncommon in the hill region, residents of the Chauras region have been
relatively silent with regard to the dam project. In fact, little is know
about the attitudes of the people in the region beyond assumptions make
by policymakers and academics. This study sheds light on the conditions,
experiences, and concerns of the villagers most affected by the dam
project. The findings are important for informing public policy in areas
where these kinds of major “development” projects interact with, and have
the potential to deeply affect, the surrounding environment.
Data Collection and Methods
In November 2011, with the help of an able team of research assistants,
mostly consisting of graduate students in the Department of Political
Science at H.N.B. Garhwal University, Srinagar, Uttarakhand, India,
residents of two villages in the Chauras region were interviewed. Sixtyone residents, 40 men and 21 women, were administered an interview
schedule consisting mostly of open-ended questions concerning their
knowledge of the dam project, the compensation package offered by the
dam company, and their views on various environmental, health,
economic, and religious effects of the construction. They were also asked
about their participation in political activity with regard to the project.
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Interviews lasted approximately 20 minutes. It should be noted that
conducting interviews with villagers who reside in the “hilly” region of
the Garhwal Himalayas can be problematic. They are modest people, both
economically and socially, and they work very hard day and night to
provide for their families. They are also practical and local-minded
people, and do not necessarily see benefit in talking with researchers.
Thus, they have neither the time nor the inclination to provide lengthy
interviews. Given these factors, we feel that the interviews were most
generous and kind in giving us their time and attention, and for that we are
grateful.
The Alaknanda Project
The large dam project underway on the banks of the Alaknanda River
in Srinagar, Pauri Garhwal district, altered forever the landscape of this
otherwise incredibly pristine, scenic, and peaceful valley tucked away in
the foothills of the Himalayas. The sound of splashing waves has given
way to the roar of bulldozers and other heavy equipment. Roads
surrounding the dam are often muddy, with deep grooves. They are often
virtually impassible, especially during monsoon season.

Since its inception, the project has experienced a myriad of delays and
problems. In 2008, construction was suspended because locals alleged
that the company building the dam, the GVK, was disposing of the ground
material into the Alaknanda River, causing environmental hazards
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(Prashant 2008). The company was also alleged to have raised the height
of the dam without appropriate approval (Kala 2011). In 2009, a coffer
dam collapsed due to sudden rise in the water level of the Alaknanda river
caused by the incessant monsoon rains (Kazmi 2009), threatening the
health and well being of people in the vicinity. Houses are beginning to
show cracks due to the increasing instability of the earth beneath them.
Dangers related to the dam project are very real. Flooding is major
concern and would displace many people in the area, some of whom have
already been once displaced. This project also threatens religious sites,
such as the sacred Dhari Devi shrine, which the dam company has
proposed to “relocate” (Kala 2011). In the area of the dam, dust and
sound pollution are evident. The once serene and scenic Alaknanda River
running through the region is now covered by a cloud of dust and
surrounded by the rumble of heavy construction vehicles. Moreover, there
is evidence that the dam, like many in the region, is being building in what
has been characterized by scientists as an “earthquake-prone zone”
(Gautam 2008).
Proponents argue that dams such as this will provide residents with
much needed electricity, helping to alleviate power outages that are so
frequent and interrupt the work and lives of people in the area. Yet the
South Asia Network on Dams, Rivers, & People found that the 208 large
Hydroelectric Plants included in their study were operating below
capacity, and about half generated less than 50 percent of the planned
power output (Dasgupta 2010).
Many of the large dams projects, such as the Narmada and the Hirakud
award little or no compensation to the people (most of whom are
struggling to begin with ) who are dislocated as a result of construction.
Where compensation and/or employment are offered, it could be argued
that this contributes to a further shift away from agricultural to money
economy in an area that produces very little. Residents, eager to grab
gainful employment but generally lacking specialized skills and higher
educations, become increasingly vulnerable to, and dependent on, large
corporations and a global economy for whom profit is the main goal.
All over India, ordinary people have been engaged in mass protest to
stop what they argue is “a climate where environmental and human rights
issues are increasingly being sacrificed at the alter of development” (Iyer
2010). Women and men in the Garhwal region in particular have long
been active participants in protesting against development projects that
threaten the sustainability of the environment and livelihood of the people.
Scientists and professors at area colleges and universities have argued
critically against large dam projects. And yet the voices of the people who
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live in the surrounding villages have remained relatively silent. Moreover,
there has been little research that examines their attitudes and beliefs
concerning the dam project and its affect on their lives and the lives of
others in the community.
Results
All of the villagers interviewed reported that they are well informed
about the dam project. They also said that they are aware of other large
dam projects in the region, such as the Tehri, Maneri Bhali, and
Koteshwar dam projects.
Preliminary results show that women, more than men, have a somewhat
negative view of the dam project, particularly with regard to religious
issues. When asked whether they were in favor of the Dhari Devi shrine
being relocated, 40 percent of women compared with 75 percent of men
reported affirmatively. Sixty percent of women, versus only 25 percent of
men said that there “must not be any tampering with the original
structure.” With regard to environmental issues, the biggest concern by
far was reported to be the pollution caused by the construction project.
Over half of the men and a third of the women said that the dust and sound
permeating the air is a constant source of discomfort. They also reported
that the damaged and uneven condition of roads in the vicinity of the dam
makes travel difficult if not impossible at times.
Table 1: Attitudes of Residents Toward Religious and Environmental
Effects of Dam Construction
In favor of temple relocation
Female
Male
Agree
40%
75%
Disagree
60%
25%
Must be no tampering with original structure
Agree
60%
25%
Disagree
40%
75%
Dust and sound a constant source of
discomfort
Agree
29%
62%
Disagree
71%
38%
When asked about whether, and which, village facilities had improved
as a result of the dam project, the majority of respondents, both men and
women reported that they had indeed improved. They identified
improvements such an escorting school bus for children and a water tanker
for sorting out the problem of potable water.
Somewhat surprisingly, although they did report some concerns, most
of the residents interviewed, both men and women, say that they are
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generally supportive of the project. Although many have lost land to the
construction, they report that they are satisfied overall with the
compensation package provided by the dam company. Most reported not
having to migrate out of the area. More importantly perhaps, they are
satisfied with the monetary compensation and employment opportunities
offered by the dam company, although women are somewhat less likely to
report satisfaction:
Table 2: Attitudes of Residents Toward Relocation, Compensation,
and Employment
Some affected people had to relocate to safer
Female
Male
grounds
Agree
80%
93%
Disagree
20%
7%
One member from every affected family was
hired by the dam company
Agree
90%
88%
Disagree
10%
12%
Affected villagers received satisfactory or
handsome compensation by the dam
construction company
Agree
60%
90%
Disagree
40%
10%
In fact, those interviewed reported that every affected villager who lost
agricultural land to the project was offered employment. Probing further,
we found that one member of the family received employment, most likely
the male householder. Due to the overall level of satisfaction with their
treatment by the dam company, none of the residents reported that they
had engaged in political activity with regard to the construction project.
Implications and Conclusions
Although residents of the villages most affected by the dam
construction know that there are negative environmental, health, and
religious consequences and feel these are important, economic factors are
the primary force driving their generally positive attitudes toward the
project. This would make sense, given the fact that people in the area,
deprived of land for farming, are increasingly dependent on a money
economy. Given the lack of jobs in the area, village residents are grateful
for the employment opportunities offered by the dam company. They do
not seem to know, or care, that these jobs are not necessarily permanent or
that living and working in the area may lead to long-term health problems.
Their satisfaction in turn reduces the potential for mass resistance or
organized political activity of any kind. The dam company has therefore
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done a very good job of satisfying the immediate need for jobs and money
income (in part caused by the project due to loss of agricultural land). In
doing so, the company has effectively squelched a possible popular
uprising in the area that could cause delays in construction or prevent the
construction of the dam altogether.
Women report less concern than men about pollution issues related to
the dam. One potential explanation for this is that women are most likely
not the family member who is engaged in paid employment by the dam
company and/or elsewhere. Thus, they do not travel the dusty roads or
work in the most polluted areas in the immediate vicinity of the
construction; thus they may not be as aware of the pollution as are the
male family members. Their greater concern about the religious effects of
the dam construction might also be explained by the gendered division of
labor in the family. Women are typically responsible for the care of the
home and children. Because their interests are more closely tied to the
home and family than the paid workplace, and as such feel responsible for
the instilling proper values and morals in their children, they may feel
more threatened by the removal or alteration of religious symbols.
These findings point to several possible policy implications. In the
short term, pubic policy should address the problem of air pollution.
Although they may not surface for some time, sound and dust pollutants
will eventually result in health problems for the workers and the village
residents. Additionally, roads surrounding the construction should be well
maintained so as to allow residents to travel freely and safely to and from
their homes. This is especially important during monsoon season, where
heaving rains contribute to landslides. If roads are not properly
maintained, they become vulnerable to being washed away, thereby
creating a dangerous situation.
In the long term, public policy should address the issue of job creation
in the area so that residents are not solely dependent on the dam company
for survival. This would give them more leverage to fight for decent
roads, air, and the care and maintenance of important religious sites – all
of which are important and deeply meaningful in the lives of the people of
this area. Policy makers should work with the business community and
H.N.B. Garhwal University to develop jobs in Srinagar and surrounding
areas. Beyond this particular project, there must be other options for
survival before residents can be truly free to act in their best interests
regarding the location and consequences of any “development” initiative.
Sustainable development must be linked to “sustainable livelihood.”
Within the last year, dam construction on the Alaknanda has once again
been suspended. On June 2, 2011, the environment ministry had issued a
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stop-work order against the dam following complaints from former
Madhya Pradesh BJP chief minister Uma Bharati that the project would
result in submergence of the Dhara Devi temple in the Srinagar valley.
This means that all of the families who were dependent on wages from the
dam company are going without. And because there is less fertile land
available for farming as a result of large-scale development projects like
this one, villagers will not be able to sustain themselves on agricultural
production. Policy makers need to think about these and other long-term
implications of dam projects on the lives of those who are most
vulnerable.
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Abstract
Nepalese protected areas contain some of the world’s most compelling
landscapes, attractive natural features and captivating cultural attractions.
As much as they are “resource rich”, they are “income poor” in that, as
with many similar areas around the globe, successful management of these
protected areas has been challenged by their lack financial capacity.
Protected areas constitute a stock of natural capital, which if managed
sustainably, can continuously yield a wide range of direct and indirect
economic benefits. However, there are limited means of capturing
revenues in order to manage and maintain these areas. The absence of
secure funding sources is often critical. However, in some circumstances
protected areas have proven to be significant revenue-earning entities and
have the potential to make a considerable contribution to local economies.
The concept of total economic value (TEV) (Phillips, 1998; ICEM, 2003)
extends these ideas by allowing for:
1. the identification of the goods and services or “products”
protected areas offer;
2. an economic valuation of these; and
3. insights into appropriate means for capturing revenues.
The entrance fees charged for visiting a protected area are a means of
capturing the value tourists hold for that protected area. Tourists may be
willing to pay considerably more for entrance into a protected area if they
value access to the protected area to be greater than current entrance fees.
When designing a pricing strategy, the underlying basis is to set the price
in view of that willingness to pay.
Nepal has a number of exceptional and singular protected areas. The
system of national parks, conservation areas, and hunting and wildlife
reserves forms the core of these. The norm in all the protected areas is to
charge an ascending scale of entry fees for Nepali, SAARC and foreign
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(i.e., other) nationals, although in some cases Nepali nationals can access
these areas without fees (Table 1).
Table 1: Protected Areas in Nepal: Entry Fees and Visitation Levels
(2007)
Total #
Nepali SAARC Foreigners of
NR
NR
NR
visitors
0
200
2,000
60,274

Protected Areas
Annapurna Conservation Area
Api Nampa Conservation Area (1)
Bardia National Park
20
200
Blackbuck Conservation Area (1)
Chitwan National Park
20
200
Dhorpatan Hunting Reserve
20
200
Gaurishankar Conservation Area (1)
Kanchanjunga Conservation Area
0
200
Khaptad (Baba) National Park
0
100
Koshi Tappu Wildlife Reserve
20
200
Langtang National Park
0
100
Makalu-Barun National Park and
0
100
Conservation Area
Manaslu Conservation Area
0
200
Parsa Wildlife Reserve
20
200
Rara National Park
0
100
Sagarmatha (Everest) National Park
0
100
Shey-Phoksundo National Park
0
100
Shivapuri Nagarjun National Park
0
25
Sukla Phanta Wildlife Reserve
20
200
Sources: DNPWC (2008; 2010)
Notes:
Newly established protected areas; fee levels unavailable.
NR70 ≈ $1US

500

3,637

500
500

86,433
27

2,000
1,000
500
1,000

328
9
2,166
8,165

1,000

261

2,000
500
1,000
1,000
1,000
250
500

1,119
189
87
26,511
368
74,958
136

The fee structure shown in Table 1 provides a low level of revenue,
generally insufficient to support more than the most basic of conservation
and other programs (Baral et al., 2008). For example, the entry fee for
foreign visitors to the most visited area, a UNESCO World Heritage Site
and among the best surviving example of the lowland natural ecosystems
in the Indian subcontinent, Chitwan National Park, amounts to ~$7US.
Similarly, for the globally renowned Annapurna Conservation Area, where
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typical treks last 5-20 days, foreign visitors pay only ~$27US. Nepali and
SAARC nationals pay only a fraction of those amounts.
The higher fees paid by foreign visitors generally means that the
protected areas in Nepal depend on these tourists for a high proportion of
their revenues. For example, the Chitwan National Park Ticket Office in
Sauraha reports (Personal communication, Oct. 2009) that of all those who
visited Chitwan National Park in the Nepali year 2065 (April 13, 2008 to
April 15, 2009), foreign tourists represented 55.7 percent of visitors, yet
they contributed 90.3 percent of the park’s revenues from entry fees. By
comparison, SSARC nationals were 11.8 percent of visitors and they
contributed 7.6 percent of revenues; 32.5 percent of visitors were Nepali
nationals and their fees represented 2.1 percent of the total.
This paper explores the economic valuation of protected areas in Nepal,
specifically focusing on two recently published willingness to pay (WTP)
studies conducted in the Annapurna region (Baral et al. 2008; Nepal 2007)
and a contingent valuation study by the authors exploring tourists’
willingness to pay for access to Chitwan National Park (CNP) (Cook &
Bardecki 2012) (Table 2). In each case the focus of the research was on
foreign tourists.
Table 2: Summary Characteristics of WTP Studies for Access to Nepalese
Protected Areas
Baral et al.
Cook and
Nepal (2007)
(2008)
Bardecki (2012)
Location
Annapurna CA
Annapurna CA
Chitwan NP
Payment of
Character of
Increase to entry Increase to entry
(additional) ecoWTP question
fee
fee
fee
Entry fee (NR)
2,000
2,000
500
2,492
Mean WTP for
($33.64US)
5,126
1,535
entry (NR)
(current fee +
($69.20US)
($21.94US)
eco-fee)
Mean
WTP/Current
1.25
2.56
3.13
Entry Fee
Family size,
Key significant
visitors'
relationships
Age, income
satisfaction, use Age
with WTP
of a guide,
group size
Key nonGender, visitors’ Age, education, Education,
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significant
relationships
with WTP
Central form of
analysis

satisfaction

gender

Statistical tests
of significance
between WTP
and independent
variables

Logit regression
model of the
relationship of
WTP to
independent
variables

gender, visitors’
satisfaction,
group type
Determining
estimates of
consumer
surplus and
demand
elasticity

As with most willingness to pay research, the three Nepali studies
sought to establish demographic, psychological and behavioural correlates
with individuals’ expressed willingness to pay values. And as has often
proven to be the case in similar research elsewhere, few relationships were
uncovered and with little consistency identified among studies.
The central approach adopted in each of the studies to assess
willingness to pay, the contingent valuation method, uses a direct
approach to valuing environmental goods or services in that it asks people
through surveys or experiments what they are willing to pay for different
natural resources or other public goods and services presented to them in a
hypothetical market or, alternatively depending on the circumstance, the
amount they would be willing to accept for the loss of the good or service
(Mitchell & Carson, 1989). Broadly, the studies by Baral et al. (2008) and
Cook and Bardecki (2012) are most comparable in their application of the
contingent valuation method, albeit examining different areas. In these
cases the central question related to a hypothetical increase in the entry
fee, whereas Nepal (2007) introduced the idea of a voluntary eco-fee
specifically to support conservation efforts and queried the amount his
respondents would be willing to contribute through that mechanism.
In each of the protected areas those involved in management face
challenges of protection, conservation, addressing concerns of those living
within and adjacent to the park, and dealing with increased pressures
(including those from tourist numbers). Research from a variety of areas
has revealed that tourists often place a much higher value on their access
and use of protected areas than the level of entry fees would suggest.
Although the studies differ in approach, detail, and the form of the
analysis, the research results of the three Nepalese studies suggest the
potential for increased revenue streams as a means to further conservation
and development efforts. This is illustrated in Table 2.
The purpose of the hypothetical increase in costs used by Nepal (2007)
in his contingent valuation question was more explicitly (and thereby
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narrowly defined)—that is an eco-fee for conservation purposes. This may
offer an explanation for the comparatively lower amount found in that
study (i.e., a willingness to pay a total amount 1.25 times the current entry
fee in contrast to 2.56 times (Baral et al., 2008) and 3.13 times the current
fee (Cook & Bardecki, 2012). Nonetheless, in each case the expressed
willingness to pay of visitors was found to be, on average, considerably
higher than the current fee.
In the case of Cook and Bardecki (2012), the survey was administered
in Sauraha by face-to-face interview. Foreign tourists were approached in
a variety of locations. In total 203 partially useable surveys were collected,
186 of which provided a categorized response concerning their willingness
to pay. A double-bounded dichotomous choice method was employed
(Loomis, 1990). Respondents were presented with an initial dichotomous
choice as to whether of not they were willing to pay a specified amount for
access to Chitwan National Park starting with the existing daily entrance
fee of 500NRP (approximately $7US). In addition, a range of socioeconomic variables and travel characteristics were collected. After
providing a WTP value, respondents were queried regarding the basis for
their valuation.
A demand function was established and from the willingness to pay
responses, and estimates of consumer surplus and demand elasticity were
derived. The analysis revealed that most foreign visitors were found to be
relatively insensitive to the amount of the entry fee. This would have been
a reasonable assumption given the modest level of the fee and the small
proportion of the total trip costs which it represents. The elastic demand
exhibited among those who expressed a low WTP may be partial evidence
of “anchoring bias” (Kahneman & Tversky, 1973) whereby respondents
fixed on the existing entry fee which was used as the initial bid rather than
a genuine price sensitivity.
Certainly there is scope for considering the additional revenue which
could be derived from the entry fees paid by foreign tourists. The three
studies provide a basis for insights on ways to assess and capture the total
economic value and to aid conservation management efforts in Nepal’s
protected areas. The results suggest that foreign tourists are willing to
make a monetary contribution to such efforts and that the current price of
the entrance fees might be increased with minimal negative results on
tourist numbers. Crucially, an increase in the entry fees could provide
valuable additional resources which could go towards conservation efforts
in the protected areas and to support of sustainable development initiatives
in communities within and surrounding them.
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How to make market-based policy instruments effective?
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Introduction
Since the early 1990s, market-based policy instruments (MBIs) started
replacing traditional regulatory systems, such as command and control, to
cost effectively manage ecosystem services (ES) (Hahn and Stavins, 1996;
Turner and Daily, 2007). Ecosystem services have been recognized as
potential capital assets that generate stream of vital life-support services.
Neoclassical economists often claim that because MBIs are sensitive to
market prices, these instruments have been effective to improve ES
through the management of natural resources (Turner and Daily, 2007;
Bateman et al., 2010). These instruments operate on the principles of
traditional environmental Kuznets Curve with greater flexibility
(Yamaguchi and Kooten, 2008). Economists further argue that despite the
higher industrial and economic growths, MDCs have been able to
maintain their environments sustainably using MBIs (Hahn and Stavins,
1992), however, many MDCs are still facing environmental problems
from high water pollution and heavy metal deposition. Others argue that
the failure of MDCs to curb non-point source pollution is probably due to
the lack of location-specific information, and using MBIs as blanket
policy instruments. Even if flexibilities present, a blanket policy often
becomes defunct because it behaves similarly to a variety of things
irrespective of location-specific distinct factors. For example, Nepal’s
community forestry has been successful only in less accessible higher
elevation regions where the forest products fetch low prices, but this
attempt has failed in lowland Tarai region where forest products fetch high
prices. Location-specific rules are needed for Nepal where the topography
ranges from 32 -8848 meters within 1.3 degree latitudinal horizontal
distances. Such topographic variations impact land productivity and
cultural activities; for example, cattle herding in the mountainous region to
intensive farming in the southern belt. Despite variations in these locationspecific economic activities, economists ignore biophysical and ecological
processes and never include ES components in their land production
models. Though agricultural economists considered biophysical factors
21
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and ecological processes in their bionoeconomic land production models
(Turner and Daily, 2007; Shankhayan, 2003), they too have overlooked
spatio-temporal factors affecting land productivity at micro-scale. The
aim of this paper is to evaluate the effectiveness of MBIs to regulate ES at
various topographic regions of Nepal through the integration of both
natural science and economic elements within the geographic information
systems (GIS) framework. It attempts to develop a land production model
based on location-specific spatial and temporal factors taking into account
the primary ‘supporting services’ (e.g. soil formation) to ‘provisioning’
(e.g. food production), ‘regulating’ (e.g. climate) and ‘cultural’ (e.g.
recreation) services which are the building blocks of ES.
Review of Literature:
Economists often divide policy instruments into two categories—
command and control with little flexibility and market-based mechanism
with greater flexibility and incentives--to effectively manage
environmental resources (Hahn and Stavins, 1996) and ecosystem services
(Turner and Daily, 2007). Bateman et al. (2010) argue for a theoretical
framework incorporating the ES building blocks to regulate the flow of
goods and services between farmland and forest in the processes of
nutrient cycling at spatial and temporal scales. While incorporating
building blocks of ES into land production model, economists used
different methods for estimating the value of goods and services whose
market prices are either imperfect reflections of that value or non-existent.
Barbier (2007), Bateman (2007), Hanley and Barbier (2009), and
Kanninen (2006) have discussed the social, economic and politico-cultural
aspects of ES management. Geographers and economists have utilized
some of these frameworks to map and model chosen ES to make them
service oriented. Adger et al. (2001) and Paavola (2005) analyzed the
political economy of ecosystem conservation not only just for efficiency
and effectiveness purposes, but also for equity, justice and legitimacy
purposes together with other ethical concerns. The equity, legitimacy and
ethical issues become too sensitive under resource constrained situations
to manage ecosystem services, such as the case of Nepal.
1. Resource constrained situation: Though 83 percent of the total
population of Nepal depends upon farming, in average, over 50 percent of
the family landholdings is less than half a hectare while almost 33 percent
are near landlessness (Shrestha, 2001). Only 35 percent of the total land
area is arable in Nepal with an agricultural population density of 460
people sq. km-2 (FAO, 2002), but 17 percent of the total land surface is
under strict protection and conservation. Ecopolitical battles are erupting
between government authorities attempting to conserve resources and
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squatters seeking for shelter and food production (Shrestha and Conway,
1996). Over 60,000 ha of forest land is under illegal encroachment (BBC,
2011). Conflicts between wild animals and human beings are reported
along the forest fringes. Such resource constrained situation has
necessitated the inventories of location-specific biophysical and cultural
information to improve ES and alleviate ecopolitical battles through the
analysis of possible trade-offs. The changing weather patterns, such as
impact of frost, heat, drought, diseases, insects, and weeds on agricultural
crops have necessitated to develop location-specific information at microscale to accurately predict human-nature relationships and to make
investment-decision on the applications of fertilizer, irrigation, herbicide,
insecticide, and fungicide as determined by crop growth stage rather than
the agricultural calendar date. Location-specific information at finer scale
also helps to evaluate existing relationship between forest-farming and
livestock management in the Nepalese mixed farming system. Forest
supplies fodder, fuel wood, grazing land, and helps in hydrological cycles,
while livestock convert fodder, grasses, and agricultural by-products to
milk, meat, manure, and household incomes. While farm productivity is
maintained by manure application, agricultural crops provide food to the
families, and fodder, straw, and grains to the livestock. Sustaining smooth
farm-forestry linkages to improve ES requires holistic considerations of
land, water, forest, agricultural crops, climate, livestock and manpower.
It is very challenging to incorporate several interrelated components
into a land production model, but without these components it is not
possible to identify location-specific problems that vary across
physiographic regions. For example, in the mountain region, the annual
rainfall ranges from 140 mm (in the west) to 900 mm (in the east), and
temperature fluctuates from 9 to 100 C during June/July, but remains very
low in the rest of the months, not even sufficient for the growth of plant.
The soils in the slope mountainous areas erode quickly leaving very little
organic matters for agricultural crops. These thin layers of soils at higher
elevation belts only support pasture, forestry, livestock production,
orchards, and recreational activities but not intensive agriculture. Farming
is possible only in limited areas mainly along the narrow terraces.
However, because of the low temperature at higher elevation there are
fewer incidences of parasites and diseases on livestock, which offers
environment for small ruminants. In the mid-hills temperature fluctuates
between 2 and 17o C during December/January and 13 and 27o C during
June/July. The average rainfall in this region varies from 1000 mm (in the
west) to 2800 mm (in the east), with more winter rain in the west than in
the east. This region is characterized by phyllite, schists, gneisses,
limestone, quartz, colluviums, and some carbonaceous soil materials. The
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southern Tarai region is characterized by an average daily temperature
ranging from 7 to 24o C during December/January and from 24 to 41o C
during June/July. The rainfall ranges from 600 mm (in the west) to 1300
mm (in the east), with winter rain occurring in the west. Alluvium
materials are found along the bank of rivers and streams in this region
(FAO, 2002). These soils are often dark in color, high in organic matter
contents, high in soil fertility, and are less susceptible to erosion and
support intensive rice, wheat, potatoes, vegetables and other agricultural
crops. Varied topography offers different farming opportunities in Nepal.
However, recent trends in climate changes might alter the existing
situation. The IPCC Climate Change 2007 report projected declining crop
yields by 2.5 to 10% in 2020s and 5 to 30% in 2050s compared with 1990s
levels in this South Asian belt mainly due to these climate changes. Most
recent climate report suggests that temperature in the higher elevation is
increasing and favoring for the goat farming, which generally used to
support yak, mules, and heavy furred sheep. The middle elevation can
have a mixture of goats, cattle and a few buffalo, and the lower elevation
region supports for more buffalo, cattle, and goats. Likewise, several subtropical agri-and-horticultural crops are doing better at high elevations.
Recent report suggests that the snowline is moving higher, mountain
streams are rushing each year, the monsoons are becoming erratic and the
Himalaya are retreating rapidly, and newly formed lakes are swelling
quickly. Changing weather patterns, extreme rain events and associated
floods and landslides, crop failures, habitat shift, acute water shortages,
incidence of new diseases and parasites, river-cuttings and land losses, and
hydrological changes (Poudel, 2011) are leading to complex
environmental problems to predict land production.
2. Complex environmental problems: Nepal faces complex
environmental problems in its varied geomorphological conditions. For
example, the southern Tarai belt faces unprecedented floods, draught, and
fire, whereas the mid-hills face problems of landslides and water
shortages. Similarly, the northernmost Himalayan range faces problems
from snow melts, glacier retreats and lake outbursts. Though geographers
have long discarded the theory of environmental determinism, these
dramatic changes have led to the development of varied cultures and
adaptive patterns to different environmental conditions. It is predicted that
these adverse climatic conditions might create problems of food security,
agricultural productivity, livestock production, energy and water. These
intertwined problems would exert tremendous pressures on limited
biophysical resources such as land, forest, and water leading to further
exodus from the north to the south. The southern belt has already faced
numerous ecopolitical battles. As a consequence, the northern belt will
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have a shortage of working manpower to utilize potential land areas.
Detail location-specific spatial information is lacking to make investment
for the management of these land resources to alleviate poverty through
the analysis of various trade-offs. Of the 28 million total people of Nepal,
over 1,000 working manpower is leaving the country each day in search of
jobs to foreign lands. Though remittance has been supporting the tepid
economy of Nepal, it might not be as sustainable as the improvement in
land production.
Economists suggest the use of MBIs to alleviate such complex
problems by utilizing their flexible natures. Though very often decision
makers, from individuals to governments, continue to ignore ES, farmers
often develop strategies to cope with various problems they face. For
example, when incidences of new diseases and poor food supplies are
noticed, farmers either lower their herd sizes switching to smaller-size
animals, rain water harvesting, and moving out from the locality. Mäler et
al. (2009) analyzed the ability of an ecosystem to withstand stresses and
shocks with a distinct asset value. Land managers use MBIs to solve
various problems. For example, in Ecuador the local government in the
town of Pimampiro pays US $6-$12 per hectare per year to a small group
of farmers to conserve forest and natural grassland in the area surrounding
the town’s water source (Echavarria et al, 2004). Likewise, Reducing
Emissions from Deforestation and Forest Degradation (REDD+) Brazil
receives conditional funds from Norway annually (REDD+2007). Within
Nepal, this author in the capacity of a district forest officer was involved
in the management of one of the human-wildlife conflicted areas. The
local community confronting with wildlife grew medicinal plants (nonedible to wild animals) on their farmlands where agricultural crops were
frequently damaged by wild animals in the vicinity of a national park.
Planting medicinal plants not only improved human-wildlife relationships
but also generated employments and incomes to households from
medicinal herbs. Farmers also enjoyed home-hosted tourism activities
while improving ES. Economists forward the notion of monetary valuation
of ES based on the neoclassical economic theory (Straton, 2006),
however, estimation of the economic value of non-market ecosystem
goods and services requires information where the value was originated
from and how much people are willing to pay for an additional unit of the
good and service. Neither the supply side (value originated from) nor the
demand side (willingness to pay) can adequately consider complex set of
ecological relations of production of goods and services (Straton, 2006).
Any methodologies of developing land productivity should address both
demand and supply sides. Here is an attempt to do so.
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Methods:
I propose the use of GIS to measure the effectiveness of MBIs by
linking facts from natural science and economics and assess the ecological
functionality. GIS has been instrumental to determine the monetary value
of natural resources. For example, soil is a complex ecosystem made up
of rocks, nutrients and minerals, organic matter, gases, water, and biota
that has location-specific properties, which can be linked with economic
activities that vary over space and time. Any changes in the environmental
components with their surrounding environment change economic values
of soil. In absence of specific information, these economic values are
difficult to quantify which will depend upon the subjective evaluation by
users leading to the application of blanket land use policy. However, with
detail location-specific information, complex nature of soil could be
converted into a monetary unit, which becomes helpful to design a land
productivity model.
1. Land Productivity Model: Land productivity changes depending
upon environmental conditions imposed on the crop by soil and climate.
Under constant environmental conditions, a plant will put dry weight w at
1 dw
time t as given by
= r where w = w0 e u , u = r1 . The term u
w dt
measures the total number of plant growth units per unit land area. During
an interval of one plant growth unit, a young plant increases in dry weight
(wt) by a factor of e and growth rate r. Though it is assumed that a plant
grows at the rate of r and puts weight wt over time t, the growth varies at
different geographic locations. As a rule of thumb, land productivity
decreases as the elevation rises because in every 100 meters elevation rise,
temperature decreases by 10 C. At least 40 C or higher temperature is
required to sustain photosynthetic activities for any plant. So far none of
the economic models have used these physiographic conditions in their
growth models. Given the varied physiography of Nepal, the dry matter
production of plant, as given by G = eQi (where, G refers to dry matter
production, e refers to the efficiency with which the intercepted radiation
is utilized, and Qi refers to light interception) varies at different elevations
and aspects. Montieth (1972) defined the efficiency of dry matter
production by plants as the ratio of chemical and radiant energy stored and
assimilated by the foliage during the period of photosynthesis, which is
based on the type of plant and geographic locations. For example, C3
plants have low light requirements as compared to C4. CO2 uptake and net
assimilation rate increases with solar irradiance and may exceed the solar
constant in C4 plants, whereas this is regulated by the light saturation
points in C3 plants. With the knowledge of growth rate of plants and detail
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locational information, production could be maximized with the right
choice of plants for specific locations. The high efficiency in energy
conversion at low nutrient and water potential coupled with high
irradiance by C4 plants implies that they produce almost 96 tons/ha/yr
whereas C3 plants produce 40 to 50 tons/ha/yr in a good site quality (Kira
and Kumura, 1983). Such information could be tied to the bioeconomic
production model that considers the problem in its entirety rather than in
isolation within the defined goals of sustainability. This type of analysis
assumes a great significance for Nepal that faces rapid population
pressures on limited arable land. Since varied topographical conditions of
Nepal restrict farmer to have contiguous plot of farmlands in northern
belts, farmers have to manage smaller plots in different locations, which
require location-specific information. I propose to use bioeconomic land
production model developed by Sankhayan et al. (2003) which
incorporates location-specific information while predicting land
productivity.
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year; pit and crjit are the per unit prices of products (i = 1, 2, 3, ….. n) and
inputs (r = 1, 2, 3, ….r); τ is the annual percent discount rate per annum.

Results and discussions:
In order to develop the above model, the entire area of Nepal covering
147,982 sq. km. is divided into 3,699,550 grids of 200 x 200 meters size
(400,00 sq. meters ≈ 10 acres). All land use features of Nepal were
digitized from Google Earth at 2 m x 2 m resolution. Digital elevation data
at 30 m x 30 m resolution were used to map slope and aspects.
Information on crop types, computed soil erodibility index, temperature,
rainfall, and land use types gathered from Google Earth, Central Bureau of
Statistics, Nepal Planning Commission, Ministry of environment and
Population and other sources were overlaid on 10 acres grid. The entire
country is divided into ten elevation ranges (32-500, 501-1000, 10001500, 1501-2000, 2001-2500, 2500-3000, 3001-3500, 3500-4000, 40014500, and above 4500 meters) and biophysical data were developed for
each grid. These grids were separated by the above elevation classes.
Growth models were developed by incorporating location-specific
biophysical information. The lower elevation belts were found highly
productive, but the productivity and carrying capacity decreased with the
increase in elevation, slopes and northern aspects.
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Challenges in effective implementation of Environmental Protection
Act 1997 and Environmental Protection Rules 1997 in Nepal
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Development of Environmental Policies in Nepal
Environmental governance at the national, regional and global levels is
critical for the achievement of environmental sustainability. Strengthened
environmental governance should be in place at all levels to respond
quickly and effectively to emerging environmental challenges, and to
address agreed environmental priorities. The actions are required (UNEP,
1999):
To support coherent international decision-making processes for
environmental governance;
To support regional, and national environmental governance
processes and institutions;
To promote and support the environmental basis for sustainable
development.

•
•
•

In this context, the links between environment, development and
poverty emerged as the central theme on the World Summit on
Sustainable Development (WSSD), Johannesburg, 2002, which reviewed
the progress made on Agenda 21 since Rio. The WSSD plan of
implementation calls for an integrated approach to EIA, including its
growing use as a tool to promote environmentally sustainable
development. It also calls for EIA to have a better link with economic and
social appraisal tools on the one hand (prior to a development occurring)
and environmental management tools (during the operational phase of
development) (Sadler, 2001).
Government of Nepal started to integrate environmental aspects in
development planning and administration since 1980s. From Sixth
Periodic Plan (1980-1985) government formulated policies to encourage
proponents to carryout EIA study for major projects. The commitment was
reinforced in Seventh Plan (1985- 1990) and Eight Plan (1992- 1997)
which included requirement of Environmental Assessment. Effort has
22
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been continued by the government to internalize environmental
assessment system through policy formulation in the Ninth Plan (19972002) and Tenth Plan (2002-2007) which tried to accommodate EIA tool
in sectoral development projects and programs. The current Interim three
year Plan (2008–2011), states that poverty minimization is the prime
objective of Nepal. In order to avoid or minimize likely environmental
impacts on natural resource base, particularly forest, land and water
bodies, periodic environmental policies clearly focus the need for carrying
out EA study of project in the prescribed sectors (UNEP, SACEP and
NPRAD, 2001).
Resource depletion and environmental deterioration are widespread in
many developing countries (UNEP, 1999). The Environmental
Assessment (EA) process going on international level has insisted Nepal
to established the system of EIA for developmental projects with the
formulation of Environmental Protection Act 1997 and Environmental
Protection Rules in 1997, as well as sectoral policies, laws and guidelines.
Based on these act, regulations and guidelines, the criteria for Initial
Environmental Examination (IEE) and Environmental Impact Assessment
(EIA) are carried out as per the nature of the projects unless they cross the
given threshold for the disruption of the environmentally sensitive areas
and their natural environment.

EA Screening Criteria in Nepal
Screening procedure sets whether the project should go thorough EIA
or IEE or no environmental studies according to following criteria:
Table 1: Screening Criteria of EA
Reference
Screening
1. Refer to the Project falls under
general
Schedule 1?
criteria
provided in
Project falls under
Environmental Schedule 2?
Protection
Regulations
Project exempted from
(EPR)
general criteria of
Schedule 1 and Schedule 2

Decision
Prepare TOR for IEE
and proceed
accordingly
Prepare Scoping
Document and TOR
for EIA and proceed
accordingly
Go to 2
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2. Refer to the
cost criteria
provided in
EPR

3. Refer to
sensitive area
criteria
provided in
EPR

Project cost between
NRs. 50m to NRs. 250m?

Prepare ToR for IEE
and proceed
accordingly

Project cost > NRs. 250m?
Project exempted from
cost criteria
Part or full portion of
project falls in sensitive
area mentioned?
Project passes the sensitive
area criteria mentioned

Prepare Scoping and
ToR for EIA and
proceed accordingly
Go to 3
Prepare Scoping
document and ToR
for EIA and proceed
accordingly
No further
environmental study

Project Cycle and EIA

Figure 8: Environmental Assessment on the project cycle
The EIA process should start at the earliest feasible point in the project
design and planning work of project. The main objective of EIA to
incorporate from the initial phase of the project cycle is to integrate
environmental conservation and development. During planning and design
stage, the EIA process should contribute to:
•
•

review of alternative ways of meeting the proponent objective,
review of alternative location for the proposed project,
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•

review the alternative process of design, site layout, and ancillary
facilities.

The following table provides an outline of road project activities within
which the environmental functions are carried out:
Table 2: Environmental Assessment within the Project Cycle
Stages in Project Cycle
Project Identification and
Pre-Feasibility Studies

Feasibility Studies

Environmental Assessment

Social Assessment

Steps in the Assessment Process
1. Environmental Screening, and
2. Initial Social Assessment; together these
determine need for no further assessment, or
an IEE, or a full EIA.
3. Initial Environmental Assessment (IEE):
details issues-based assessment than a full
EIA; its findings and recommendations are
still incorporated into the project design.
4. Environmental Scoping and
5. Social Scoping: to identify significant
potential impacts and project alternatives,
and propose ToR for the EIA.
6. Prepare Terms of Reference (ToR) for
EIA Study.
7. Baseline Data Collection: identifies
current and future environmental conditions
without the project.
8. Predict Environmental Impacts: predicts
impacts in terms of characteristics such as
magnitude, extent and duration in
quantitative terms as far as possible;
describe all reasonable alternatives, including preferred and ‘no action’ options.
9. Develop Mitigation Measures: to avoid,
reduce and minimize adverse impacts and
enhance beneficial impacts.
10. Public Consultation and Participation:
occurs at various stages in the assessment
process to ensure quality, comprehensiveness and effectiveness, and that
stakeholders’ views are adequately
addressed.
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11. Prepare EIA Report: summarizes all
information obtained, analyzed and
interpreted in a report form; should contain a
non-technical summary including methods
used, results, interpretations and
conclusions.
Project Appraisal/Approval 12. Review and Approval of EIA Report:
reviews report to assess if all possible issues
have been adequately addressed and to
facilitate the decision-making process;
decide if project should proceed, or if further
alternatives must be examined.
Implementation Plan
13. Prepare Environmental Action Plan
Engineering Design.
(EMAP): determines specific actions to take
during engineering design and construction
stages to minimize or mitigate impacts.
Engineering Design &
14. Environmental Monitoring: determines
Construction of Works
compliance with EMAP and of impacts.
Post-Construction Activities 15. Environmental Audit: conducted
& Technical Audit
immediately after construction and two
years later
Source: Adapted from Public Works
Directives, 2002.

EIA Legislation
Environment Protection Act (EPA) 1997 was enforced by the
government which became effective with the enforcement of Environment
Protection Regulations in June 1997 and later its first amendment in April
1999. The Act calls for development projects to carryout environmental
assessment, which may be either IEE or an EIA depending upon the
location, type and size of the projects before implementation. EPR 1997
obliges proponents to inform the public on contents of the proposal thrice
in order to ensure participation of stakeholders. The proponent should
issue a public notice to elicit comments and suggestions on the proposal to
include all relevant environmental issues in the scoping report before
submission for approval. The proponent is also obliged to disclose the
draft IEE/EIA report to the public concerned before it is finalization.
Environmental laws stipulate requirements and procedures of EIA
approval process under Articles 3 to 6 of the EPA 1997. Rule 3 to 11 of
EPR 1997 contain such provisions and this EIA report has been prepared
following those legal requirements. Article 12 of EPR 1997 requires the
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proponent to comply with matters mentioned in the report and other
conditions, if any, prescribed by the approving agency or concerned
agency, while Rule 13 and 14 are related to environmental monitoring and
environmental auditing (GoN/MoLJPA, 1997)

Effectiveness of Environmental Policies, Plans and Programs
The GoN has given a high priority for resolution of environmental
problems and has prepared sets of policies, plans, and programs. These
policies have been not working properly due to not addressing policies on
cross-cutting issues, incessant hindrances created by political parties, the
failure of national advisory bodies to function properly, the negligence of
policy institutions to put into practice policies, and top of that, lack of
adequate human and financial resources. The NPC and concerned
ministries have been passive in implementing formulated and approved
policies and programs, and the Government has not succeeded to involve
the private sector though it has policy to partnership with private.
There were few actions took place, especially in 1999, a study was
conducted to enhance the institutional strengthening of the Ministry of
Population and Environment (MOPE) under the assistance of the Asian
Development Bank (ADB), though the recommendation of the study were
never came into practice (ADB and MOPE, 1999). Similarly, sectoral
policies were failed to implement regulations due to lack of funds and
weak environmental governance. No any agencies had taken environment
as a prioritize issue and environmental requirements are always kept in a
second or no priority.
The instable political system and rebellion war has impacted a crucial
role in implementation of Environmental policy and regulations in Nepal
for the last 15 years. Agencies have found it difficult to address
environmental problems comprehensively because of frequent changes in
senior staff and political interference in program implementation (NPC,
1997). Further the coalition of Environment with different Ministries has
aggravated the chaos and confusion in formulating and implementing
environmental policies. Environment governance evolved down with
merging on the Ministry of Population, the Ministry of Health, the
Ministry of Science and Technology and now finally a separate as the
Ministry of Environment.
The EPA 97 and EPR 97 have been paralysed because of neglecting
them and ineffective implementation strategy of Ministry of Environment.
EPA states that in every district of Nepal Environmental Inspector shall be
mobilize but till yet this provision has not implemented. The tendency of
enforcement of EPR 1997 has enlarged and simultaneously the
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opportunity for the involvement of stakeholders has increased. The
problem is arising because of not defining the experts used in EIA study
and EIA approval and consulting firms to prepare the EIA report. The
current practice shows that any person from any sector of expertise or not
an expert at all can prepare such reports and hence, the reliability of EIA
report is still in suspicion. Invasion of non-professionals in conducting
EIA study and not having proper and effective team for approval has
questioned on the EIA system of Nepal. Similar there is no set criteria and
standards for review and approval of EIA reports hence EIA approval
fully depends on the personal judgement and knowledge. Hence there are
chances of professional/other biases in the course of EIA study/reporting
due to ample room for subjectivity inherent with EIA principle/science
Unplanned procedure and criteria for reviewing the EA reports and lack
of integrating EA recommendations into design documents are major
lacking in EIA system in Nepal. Simultaneously, there is no proper
calendar and time deadline followed by both proponent and Ministry of
Environment which resulted in lengthening of implementation of project.
Moreover, lack of mechanism for monitoring of EIA implementation has
made the dysfunctional of EPR 97. Similarly, no any project has gone
though auditing process till date though Ministry of Environment is trying
to initiate the auditing system of the project.
Very insignificant fine for law offenders is another problem thus urging
the proponent to skip the law rather choosing the path of fine, thus
neglecting environmental consequences. Due to such exercise, the
payback from EA tools have largely been not utilized hence creating legal
void and complication and the effective implementation of EPA 97 and
EPR 97 has been faded the affecting in the project planning and
implementation.

Conclusion
In Nepal the concept is enshrined under the Environmental Protection
Act and Environment Protection Regulations 1997. Environmental Impact
Assessment is a process by which decisions are made to reduce negative
effects on the environment that result from human activity. Today, there is
recognition that the effects of each new project must be considered in light
of the cumulative impact of past and future projects.
The strengths of EIA system in Nepal tends to use multidisciplinary
approach in environmental impact assessment study and further it try to
use extensive quantifiable parameters/baseline information and
scientifically proven tools/methods to identify/predict and assess impacts.
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Moreover extensive public consultations/public hearing are made to make
projects more transparent in planning, implementation operation phase.
EPA states that in every district of Nepal Environmental Inspector shall
be mobilize but this provision has not been implemented yet. EIA system
is alive only to bind the legal provisions and there is no proper and
prescribed methodology, report layout and implementation instrument
applied. Not utilization of trained man power and ineffective
implementation of existing policy, guidelines and sectoral laws are the
main drawbacks in the EIA system and process. Due to not complying of
existing policy, act and guidelines most of the EIA are contradictorily
prepared as they are prepared by improper manpower or nit using proper
experts. Out of more than 130 EIA document very few has fulfilled the
basic criteria effectively. The monitoring, evaluation and auditing system
of EIA has almost all neglected hence fostering the weak performance.

Recommendation
The procedural chaos, policy gap and improper law enforcement and
bad practice of EIA ultimately gives impact on failure of the projects and
hence on the natural environment. Thus while practicing EIA some
improvement are proposed in regards to the policy and legal instruments
which assists for effective implementation of EPR 97 so improving EIA
system Nepal, which are:
•

Standards and criteria for evaluating EIA reports and parameters are
required to satisfy the national needs

•

Capacity building of human resources is urgently required for effective
implementation of EPR 97 and thus enhancing EIA system in Nepal.

•

Strengthening the network between trained manpower in
Environmental studies to stop invasion of not expert and non
professional in EIA system

•

Mobilizing Environmental Inspector as stated by EPA 97 to each
districts of Nepal to look over the environmental concerns and issue.

•

Giving priority towards effective monitoring, evaluation and hence
auditing system.
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India’s role in Nepal’s political transition and the peace process: help
or hindrance?

Pramod K. Kantha
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Abstract
The election of Maoist leader Baburam Bhattrai as Nepal’s Prime
Minister on August 29 ,2011 marked a clear deviation from India’s recent
policy of rallying anti Maoist forces to keep Nepal’s Maoists from
returning to power. Bhattrai was elected with the support of the Terai or
plain region parties which represent Nepal’s Madhesi population. Most
Madhesi parties, since their rise into national prominence in 2007, were
known to have calibrated their moves with India. The formation of Mr.
Bhattarai’s government raises many questions. Does the return of Maoist
led government in Kathmandu signal a real shift in New Delhi’s policy
towards Nepal’s major political actors? Is the formation of MaoistMadhesi coalition a sign of India’s waning influence on the principals of
Nepali politics? Have Nepal’s traditional political parties, the Nepali
Congress (NC), and the Communist Party of Nepal (CPN-UML), lost
India’s confidence in their ability to achieve a breakthrough with the
Maoists in completing the peace process or to effectively encounter the
Maoist challenge? This paper examines these questions in order to
understand if recent developments in Nepal signal a fundamental
recalibration of India-Nepal relations and how India’s policies in Nepal
have helped or hindered Nepal’s peace process.
India-Nepal Relations and Nepal’s peace process
India’s support to Nepal’s current peace process, which began with a
12 point agreement signed in New Delhi in November 2005 between
Nepal’s democratic political parties and the Maoists, has been critical.
Yet, New Delhi failed to anticipate the swift and sweeping trajectory of
political avalanche that struck Kathmandu, challenging key premises of
India’s Nepal policy. In April 2006, King Gyanendra’s regime confronted
its worst street challenge with Kathmandu’s streets filled with hundreds of
thousands of protestors demanding an end to monarchy. India’s crisis
envoy to the Kingdom sought to work out a compromise between the King
and opposition with a view to save Nepal’s monarchy in keeping with its
twin pillar policy; it was too late. The King was forced to reinstate the
dissolved parliament and hand over power to Nepal’s Seven Party
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Alliance (SPA). By May 2008, Nepal’s monarchy was gone; the palace
now has become a national museum.
On November 21, 2006 the SPA government and the Maoists signed a
Comprehensive Peace Accord (CPA) formally ending over a decade old
Maoist insurgency. The agreement was a bold initiative to bring the
Maoists into the mainstream of democratic politics. The implementation of
this peace process has been severely punctuated by differences between
the Maoists and other political parties reducing Nepal’s politics from crisis
to crisis.
New Delhi’s resolve to support this peace process was never very
strong. Confronting a growing menace of a violent Maoist insurgency at
home, many in India’s security and foreign policy establishment were
deeply cynical of the prospects for a negotiated settlement between
Nepal’s political parties and the Maoists. Instead, they favored continuing
support to the Nepali army and the King to dismantle the Maoist forces.
Nepal’s discordant and despairing political parties also had deep
suspicions of the Maoist’s intentions. Thus, for both New Delhi and
Nepal’s political party, reconciliation with King Gyanendra and a united
front against the Maoists had remained a preferred course. However, King
Gyanendra’s uncompromising stance coupled with the failure of his
security forces to control the insurgency threw a spanner in this course and
drove Nepal’s political parties to explore peace with the Maoists.
For the mandarins in New Delhi, the King’s rigid stance was
troublesome but not enough to favor power sharing with the Nepali
Maoists. Suddenly, the dynamics changed after the 2004 elections. The
BJP led coalition was replaced by a Congress Party led coalition which
depended for its support on India’s left front parties. The leaders of the left
front, especially the CPI (M), viewed the prospects for reaching peace
with Nepal’s Maoists as an opportunity to delink Nepali Maoists from
their Indian counterparts and to show a pathway also for the Indian
Maoists. It was thus the logic of India’s coalitional politics rather than a
studied shift on the part of India’s foreign policy and security experts that
reoriented India’s Nepal policy; the policy was experimental and halfhearted. The following quotation by a noted Indian commentator
highlights the nature of this dilemma:
New Delhi does not want a scenario where the Maoists are lionized. It
can visualize the effect this can have on the Naxelite (Maoist guerrillas) in
its own backyard. The problem has assumed such proportions that it is
already causing concern. According to official sources, the Naxelite have
an upper hand in large areas of India's countryside, in one fourth of 600
districts in 13 out of 28 states. The Naxalites in India and the Maoists in
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Nepal have also constituted a SAARC-like organization: Coordination
Committee of Maoist Parties and Organizations of South Asia
(COMPOSA). They want to establish a socialist South Asia through an
armed struggle.23
The progress of Nepal’s peace process has been episodic at best. The
Constituent Assembly elected in April 2008 for a two-year term has
repeatedly failed to complete its mission; it has given itself several
extensions. Nepal’s non-Maoist political parties have realized significant
cooperation to withstand the Maoist moves to force their policies,
integration of thousands of Maoist combatants into the Nepal army being
the most controversial. However, deep rivalries among the leaders of each
parties and unending tug of war between and within parties over the
selection of government leaders have rendered governance a nightmare for
these leaders, and more so for the people of Nepal.

India’s policy help or hindrance?
Opinion in Kathmandu is sharply divided over India’s role in Nepal’s
peace process. During my conversations with cross sections of Nepali
people in summer 2010, most people resented if not outright opposed the
Indian policies. Criticisms centered mainly over India’s frequent use of its
“veto” power in Nepal’s internal affairs which made the Nepali leaders too
dependent on India’s signals. A well known commentator in Kathmandu
thought that India’s interference had become so excessive that it was
bound to boomerang on New Delhi. A member of Nepal’s National
Human Rights Commission expressed dismay at India’s indifference to
the human rights situation in Nepal; he described India’s stand at odds
with that of other international organizations. The leader of a plain based
party complained that India was driven by one point agenda of keeping the
Maoists, the largest party in parliament, from returning to power and was
using all its economic and political muscle to this end. The Maoist leader,
P. K. Dahal, frustrated with India’s objection over the Maoist’s stance on
Katuwal controversy, declared that he did not see much point in talking to
Nepali leaders over civilian supremacy as they toed Indian line and would
rather talk to India on the issue.
While one could argue over the calculus of gains and losses for India’s
objectives in Nepal, New Delhi’s role in the management of Nepal’s crisis
ridden political milieu has steadily been rising. Four factors have driven
23
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the dynamics of internal as well as external forces in Nepal’s slow
transition: constant wrangling among Nepal’s political parties over
compliance with the CPA; the rise of the Madhesi parties as an important
factor on the national scene; the surprisingly impressive performance of
the Nepali Maoists in the 2008 CA elections debunking Indian observer
Ashok Mehta’s assertion that the Maoists would not rise to power in
Kathmandu 24; and the emergence of a new ruling coalition in New Delhi
following 2009 elections. India’s aversion to the Maoists reached a new
height after 2009 elections which ended the UPA’s dependence on the left
front that had supported the mainstreaming of Nepali Maoists.
Nepal’s what I would call a hyper-pluralized political landscape has too
many players with veto powers which has made its political actors less
cooperative and more confrontational. The biggest rupture between the
Maoists and Nepal’s other political parties occurred in 2009 over the
extension of Army Chief of Staff Rukumgat Katuwal’s term. The Maoist
Prime Minister ignoring his coalition partners refused to extend his term
and appointed his replacement. In what the Maoist described as a “coup,”
Nepal’s President, with explicit support from India, immediately restored
Mr. Katuwal to his position resulting in Prime Minister’s resignation in
May. The Maoist’s ouster from power saw a series of short term
governments resulting from power sharing arrangements between Nepali
political parties. India saw the Maoists intransigence over Katuwal issue
as too uncompromising a stand to facilitate the peace process. Hence,
preventing the Maoists’ return to power became the principal objective of
India’s policy.
For those supporting Nepal’s democratic peace process, India’s support
to democratic forces remains a bulwark shielding Nepal’s transition from
being overrun by the Maoists. Without the Indian backing, Nepal’s weak
political parties lacked confidence to keep the Maoists from attempting a
violent takeover. India’s maneuverings to block the Maoists return to
power also strengthened those more committed to the peace process in the
Maoist camp. The formation of Bhattarai’s government has followed deep
debate and dissension within the ranks of Nepali Maoists which now have
effectively divided the parties in three wings; the factions led by
Prachanda and Bhattarai have spearheaded the formation of the latest
coalition and reaffirmed their commitment to the peace process and a
24
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more accommodative stance towards India. Following a breakthrough on
the number of Maoist combatants to be incorporated into the Nepal Army,
the new government has entered into a Seven Point deal with other
political parties to expedite the peace process. With greater commitment
on the part of Maoists to the peace process, Nepal’s fledgling transition
has raised new hopes for revival.
India’s blatant intervention and dictates has its downsides. As India
plays its switch and bait tactic with ever growing number of Nepal’s
political stakeholders, the risks of failure, as seen above, become greater.
For example, in the midst of maneuverings leading to the formation of the
Bhattarai led coalition, many Madhesi leaders had pleaded with India that
entering into a coalition with the Maoists offered them the best chance to
advance their demands for regional autonomy as Nepal’s other
mainstream parties were much more hostile to those demands. Moreover,
India’s indifference or ambivalence to the Madhesi demands has also
alienated the Madhesi leaders, who had to repeatedly resort to disruptive
streets protests to get their way. Interestingly, all of Nepal’s major
political parties, including the Maoists, have blamed India for mobilization
and protests in the plain region.
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Gender Role And Peace Building In Nepal

Shashi R Regmi
University of Notre Dame

I. Overview
A decade of conflict in Nepal has been analyzed by many in terms of
number of deaths, abduction and mutilation. The human right violations
either by the rebel or security forces may have also been studied. But there
are rare cases where involvement of females in conflict and their
participation in peace process has been studied. The problem is though the
Nepalese government has shown its commitment towards incorporating
gender in peace building, the number of women’s participation in the
peace building sector is very low. And particularly their representation in
higher and decision making level is negligible. A very good example is
absence of women in six member peace negotiation committee (three from
the government and three from the rebel side) that produced the
Comprehensive Peace Agreement in Nepal (Mishra, Oct 2009).There is a
vast gap between the policies of including woman in peace building and
the implementation of these policies on the ground.
II. Objectives of the study
1. To assess the gender policy of Nepal by addressing International
Commitments as well as the provision made in the
‘Comprehensive Peace Agreement 2006’ of Nepal.
2. To assess the quantitative representation of women in peace
building by listing their numbers in different governmental and
non governmental sector.
3. To assess the qualitative representation of women by focusing on
their role and influence in decision making level

III. Women’s participation in peace building: an international
scenario
Internationally, women are facing two problems. Firstly, under
representation that deals with the number of woman participating in peace
building. To date there has not been a single peace process where women
have been represented to anywhere near the same level as men. Research
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by the UN shows that less than 3% of signatories and 8% of
representatives to peace talks since 1992 have been women.(Daily Star,
Oct 2010).
Secondly, lack of women’s participation in decision making level. This
I refer as quantitative representation of women. The contributions of
women peacemakers in Africa, from Somalia to South Africa, have gone
largely unnoticed. Dismissed by governments and rebel movements who
consider making war and peace to be men's work -- and often relegated to
the role of "victim" by well-intentioned diplomats and aid agencies -women have had to fight their own battles for a seat at the peace table.
(Fleshman, 2003).
However, there are much of the work to do on ground Betty Bigombe,
who was chief mediator in the Ugandan peace process with the Lord's
Resistance Army, or Graca Machel, who was one of the three mediators
that successfully mediated the Kenyan election crisis in 2008 (Daily Star,
Oct 2010) should be cherished and replicated in practice.

IV. Participation of woman in peace building in Nepal from scholarly
perception
Anju Chhetri, Samera Paudel, and Ashild Falch are some of the
scholars that write about women and peace building in Nepal.
Paudel(2010) calls the Nepalese to achieve inclusive peace whereby
Nepalese women can become an actor rather than a factor in politics-the
politics of decision-making about peace, peace keeping and peace
building. She even lists the name of the local and National organizations
that work on the behalf of the woman in Nepal. It shows that there is a
growing women’s movement in Nepal, which if encouraged to build links
between national and local level organisations. There is a great potential in
grassroots movement to mobilise support around the issues of women’s
participation and decision-making in peace negotiations, gender training in
peacekeeping operations, impact studies on gender and small arms, the
security of IDPs, gender and early warning which has so far been
neglected in the practise.Åshild Falch (2010) brings out the quantity
versus quality debate about on Beijing + 15 . The writer demonstrates in
the recent election of Constitution Assembly in Nepal, 33% percent of
female holds seat in the parliament of Nepal. However explains that the
increase in women’s representation was primarily a response to legal
requirements and not the result of political parties’ determination to
improve gender equality in political structures and decision-making.
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V Methodology
Descriptive, Comparative and analytical method was then used to
analyze the gathered information during the course of research to bring out
the objective and conclusion. The data collected was the ‘secondary data’
published in various articles, news papers, government publications and
reports.

VI. Findings
International Commitments
1. The Beijing Platform for Action Fourth World Conference on
Women in 1995
2. The Convention on the Elimination of All Forms of
Discrimination against Women (CEDAW)
3. United Nations Security Council UNSCR 1325 (2000)
National Commitments
1. Provision in Comprehensive Peace Agreement
2. Provision in Nepal Army
Quantitative and Qualitative Representation of women in Peace
building in Nepal
1. Number and Role of females in Ministry of Peace and
Reconciliation and its structure - There are altogether 59
members in the ministry out of which only 6 are female i.e
10%. Participation of female starts at the level of section
officer, computer officers and training officers only. They are
not in the top hierarchical position or decision making level.
2. Number and Role of Females in Ministry of Defense - There
are altogether 38 employees in the ministry where 12 are the
officers and 26 are other ranks. Among those 12 none are the
female officers. This is the first time in the history of Nepal that
Ministry of Defense was headed by a woman politician (Ms
Bidhya Devi Bhandari). But before she could do significant
work for women the government changed.
3. Number and Role of females in combat ( the Nepalese Army
and the Maoist combatants) - According to UNMIN, there are
3,846 i.e19.6% women in the Moist cantonments. It is believed
that during the height of the insurgency, the participation of the
female combatants were up to 40% but as the conflict end, these
females went back to the community and did not come to the
forefront because of the fear being rejected by the family. The
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role of female combatants challenged the traditional social
structure and gave woman a role in leadership. However, the
top hierarchical role was not given to them. Even after the
ceasefire and peace agreement there is absence of woman in
upper position in the cantonment.
In Nepalese Army there are total of 1070 female all ranks which make
1.2% of the total army strength .Among total officers of Nepalese Army
female officers occupy 6.44 %. Junior Commission and Non- Commission
Female Officer occupy 18.87% and 9.62% respectively in total female
strength. (official website of NA). The career planning of female soldiers
in combat service and combat support service is still not very clear. The
participation of female soldiers in peace keeping mission, especially as
technical personnel, signaler or Military Police, is appreciated by the
international Community. Also there is increasing participation of the
female officers as logistic and liaison officer. However, there is no special
encouragement or positive discrimination for the participation of female
soldier in the peace keeping mission.

VII. Conclusion
Participation and representation of women in peace building sector is
the concern of national as well as international community. To make the
laws and policies influential quantity as well as the quality of the women’s
representation in decision making level must be ensured. Nepal is in the
transition phase and trying to reshape the structure of the society. Thus it’s
a golden opportunity to implement these laws in practice. The newly
constructed Peace and Reconstruction Ministry in Nepal and introduction
of female combatants (either in Nepalese Army or in the People’s
Liberation Army) has added a new dimension to the peace building in
Nepal.
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Society A Study of Sonitpur and Tinsukia Districts of Assam
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Abstract
Migration is an ancient global flow contributing to economic
development, and over the ages its form and impetus have changed
significantly. Migration brings both qualitative and quantitative changes in the
socio- economic and demographic characteristics of a region. Thus, it is now
recognized as an important factor in determining plans for social, economic and
political development, especially in developing countries. Migration studies

have attracted much attention in the recent studies of the world as it has
shaped human civilization all over the world. Although, migration has
been reasoned for political, economic and various other conflicts, it is
important to understand the dynamics of population change in the form of
migration for resolving ethnic, religious and military conflicts across the
globe. Assam had a long history of receiving migrants, however in the precolonial times the inflows were smaller and people assimilated more
imperceptibly. The Nepali migrants who came during the colonial period
assimilated into the host society and contributed to the social, economic
and political development of the state. The Nepali migrants who came
during the colonial period assimilated into the host society and contributed
to the social, economic and political development of the state.
The present study attempts to understand the Nepali migration from
the historical perspective and at the same time comprehend the mechanism
in the recent past in its transformative character particularly in the
Sonitpur and Tinsukia districts of Assam. Their presence is attested
through literacy evidence by about 1000 BC. In the Mahabharata,
historical core of which probably goes back to the 10th Century B.C. There
are suggestions those Sino-Tibetans as Kiratas belong to the Brahmaputra
Valley of Assam. The presence of Nepalis in the Northeast India (earlier
Assam) has long history and their role in unification and economic
development of this region is very crucial. But the real immigration of the
Nepalis to northeast India began in early nineteenth century, 1817 to be
25
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exact, when their first direct contact with the region took place with the
deployment of the Gurkhas in the Sylhet Operation as a part of Cuttack
legion (Shakespear 1977:58-94). The Cuttack Legion to be known as
Assam Light Infantry, after its permanent location in Assam, it consisted
mainly of Hindustanis and Gurkhas. The expansion of British rule in
India, the various expeditions against wild tribes of the North-East, the
two world wars, large scale lumbering and clearing of jungles for
agriculture and plantations, all of this required physically strong labourers
like Nepali soldiers. A number of Nepali soldiers got the opportunity to enter
into North-East or Assam when British came here to rescue Assam from
Burmese invasion in 1826. The retired Nepali soldiers in India were engaged

by the British for many non-military works like clearing of jungles, laying
railway tracks and constructing roads, drilling oilfields and mining in
coalfields, etc. In due course of time all these economic expansion
activities helped a lot to accelerate common Nepali migration into Assam.
Migration of Nepali people has increasingly appeared as an important
theme in national politics and economies in South Asian countries. Recent
studies in Nepal show that there are more than a million migrants out of a
total population of some 28 million who live away from their homes and
send back remittances to the tune of approximately $ 604 million (Borbora
2008). However, existence of Nepali settlements engaged in professions
like agriculture, forestry, and allied activities like farming, etc, pulled
Nepali migrants to Assam in a more pronounced way, and second only to
West Bengal (Darjeeling and its greater adjoining areas) (Rai 2008:11038).
These migrants found it easier to move into the already existing milieu
of the Nepali settlers who were in fact brought by the erstwhile British
rulers of India. This process of flow of migrants from Nepal, for the
reasons discussed earlier, was very strong during the British era and
continued unabated even in the post-Independent Assam.
The unprecedented 82% growth of population during a period of 20
years, from 1951 to 1971, with a bulk of educated unemployment in
Assam, accelerated the anti-outsider feelings within the host community.
The impact of immigrants on the fragile economy of Assam led to
conflicts between the communities. Thus, the population of Assam
witnessed higher growth and that included both the growth of the
indigenous population groups and that of the migrants of all groups.
Moreover, flow of residents of other states of India to Assam also
grew, albeit at a slower rate. Pre and post Indo-Pakistan war of 1971
was the history of movement of huge masses of people from East
Pakistan and suddenly Assam was home to many, war and politically,
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economically and environmentally ravaged people of Bangladeshi
origin. This definitely put pressure on the economy of Assam. This
was followed by the Assam agitation of the 1979-1985. Though this
movement was basically a movement against the unabated flow of
illegal migrants from Bangladesh, it did incite displacement of
Nepalis in some places of Assam. The policies of the state governments
to restrict immigration of the Nepalis boosted their sentiment of foreigner.
This fear may have been further intensified by the Gorkhaland movement
in Darjeeling. In the recent times, multiplication of ethnic clashes, claim
by the indigenous people to their roots and origins, political and economic
reassertion of the ethnic tribes and groups have tremendously increased in
the whole of north-east as well as in Assam. Besides, government
intervention in the economic expansion was haphazard and could hardly absorb
the already plummeting indigenous unemployed work force. Assam has one of
the largest contingents of educated unemployed in India. Naturally, flight of
capital caused by Assam Agitation worsened the situation. Therefore, these

events along with lack of economic expansion or more because of
economic stagnation of the economy of Assam during the decades of 80s
and till mid 90s in the recent history of Assam, and in the post IndoBangladesh war, started acting as reasons for slowing down of the flow of
the Nepali migrants from Nepal to Assam.
Moreover, compared to the other sectors of the state economy, the situation of
agricultural growth and development has been worse. Data relating to average
agricultural productivity, rate of irrigation, multi-cropping, disguised or seasonal
unemployment, etc indicates that agricultural reforms has not taken place in
Assam. Thus the capacity of the agricultural sector to absorb additional work
force has not increased and due to increasing growth of the population of Assam,
pressure on land has also increased over the years. The riverine and forest areas,
where the Nepali migrants traditionally used to settle down are already preoccupied by either their ancestors or other groups like by the immigrants from
Bangladesh.

The present research work finds the forefathers of the current Nepali
population in Assam as international migrants. From the survey conducted
in Tinsukia and Sonitpur districts made it clear that the possibility of
group migration in cluster is totally absent especially after the Assam
movement. However, it can not be totally denied that at individual level on
and off people from Nepal are coming either in search for job opportunity
or for temporary settlement. But no official record of such migration is
available and respondents are not confident enough to speak on that. The
only cause of immigration, of which the respondents spoke openly of was
migration caused due to marriage, the economic significance of which is very
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low. Regarding forced migration or displacement of Nepali people during

the recent past no primary data was found.
As assimilation is a logical follow up of migration, the paper tries to
find the areas and degree of social assimilation with the Assamese society.
An extensive survey in the 1000 sample households from 39 Nepali
villages from two sample districts, namely, Tinsukia and Sonitpur have
been conducted. The basic indicators considered here are marriage,
costumes and ornaments, festivals observed, education, kinship, etc to
measure the socio-cultural assimilation of the said community.
In deeply stratified caste communities, migration can be seen as a
means to move away from constraining traditional occupations. Economic
assimilation of migratory community with the host society can be
measured from the differentiation of occupational patterns between the
host and the immigrant communities or occupational mobility of the
migratory group over a period of time, duration of stay, etc. During the
decade of 70s and till then, the Nepalis were mostly confined to economic
activities like dairy farming, cultivation of various kinds of grains like
rice, sugarcane or corn, pulses, etc. In the survey, it has been found that
though, the dairy farming activity in Assam is mostly handled by the
Nepali people, yet most of them have gradually adopted modern
techniques of cattle rearing like rearing Jersey Cows and keeping cattle
along with their own premises, etc. furthermore they have access to bank
loans that has helped in their efforts to use modern techniques. Besides,
there is also an increasing trend shown that maximum numbers of Nepali
people who have moved spatially are now working in educational
institutions as staff of different grades including teachers. Moreover, the
rest are found diversifying their traditional occupation of farming and
cattle rearing. Assimilation in political sphere of any immigrant
community to host community is another area of concern while studying
overall assimilation of both the communities. Due to lack of a strong
ethnic solidarity among the Nepalis in India these aspirations are yet to be
fulfilled properly. The indicators to measure political assimilation are
taken as having membership in any association (political or apolitical)
which is formed for the protection and preservation of the basic interest of
the immigrant communities or any organization which represent the host
communities and the number of participation in the General and Assembly
poll of Assam by the Nepali people. These people are still engaged in their
economic rehabilitation and till date evidence of strong ethnic political
aspiration is not found. There is a growing trend observed during
investigation to become members of the organizations (formed by the
Nepali people) among the Nepali youth, whereas this was rarely shown in
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case of the elderly people. They have membership mostly of the literary
forums. But, majority of the Nepali youth feel that these organizations are
necessary to preserve the culture and tradition and sometimes the very
existence of them. The Nepali people in Assam are demanding the
representation of their community on population basis (Upadhaya, 2003)
in autonomous councils, parliament and state assembly. The growing
numerical strength of these people provides considerable bargaining
capacity with the ruling elite for a legitimate share in the administration of
the state. They also feel that the participation of the Nepali people in the
electoral politics of Assam is low in comparison to other ethnic groups.
The general people of Assam in some areas have accepted the leadership
of the Nepali community leaders. Most of the constituencies belong to
Sonitpur than Tinsukia district showing gradual enhancement in political
assimilation of the State from the Nepali dominated areas. Another strong
observation is that in majority of the cases the candidates nominated from
nationalist party won and there is rare case of candidate nominated from
regional parties capable enough to win in electoral poll. The observation
made regarding assimilation of Nepali community with the local society is
rapidly progressing. The rate of assimilation is faster in case of the young
generations (below 30 years) than the older ones. Moreover, the level of
economic assimilation is higher than that of social and political
assimilation. Political assimilation is still in progress. Besides, in case of
social assimilation, most of the indicators are found progressing except
few, especially among the young stars. The degree of assimilation is seen
less in case of the indicators, like, marriage, kinship, etc, where whole
social system is involved. Generally, in case of family centric indicators
assimilation is more rapid.
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What Ails Primary Education in India?A Critique of Public policy
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Expanded Abstract
Human capital is as important as the physical capital for growth of the
economy and therefore economies require spending not only on the
acquisition of capital goods like machines, tools, buildings etc they also
require necessary human skill to make use of these productive assets. The
returns on investments that are offered by these components of capital
greatly differ in terms of time element as the gestation period for the
human capital is fairly longer. It is this characteristic of latter that calls for
the government’s intervention in sharing the expenditure on human capital
formation, especially in low income and overpopulated economies. India
certainly belongs to this category.
Imbalances of vast magnitude can be observed in India’s educational
system. These imbalances are in terms of primary versus higher education,
private versus public provided education and even Centre versus State
government funded educational institutions. The latter brings into debate
certain issues of federal polity also which is barely touched in this paper.
Currently the most focused issue in India is the state of primary education.
The paper is a critique of the way it is currently promoted.
A lot of activities could be observed in recent years to improve primary
education in the country. This includes the enactment of Right to
Education Act in 2009, imposition of specific tax – education cess.
Therefore in terms of resource allocation there has been a manifold
increase especially for primary education. But the big question being
asked is if these resources are being spent judiciously? In other words as
Lant Prichet puts it that fragile States usually suffer from what he termed
as ‘capability trap’ as the State implicitly assumes (erroneously) the
creation of apparatus would necessarily result in the functional efficiency
26
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also. If the approach does not work it amounts to a huge west.
Unfortunately the Annual Status of Educational Report (ASER) – 2010
point to very poor outcome in terms of quality as far as the primary
education is concerned.
Present paper seeks to find explanation as to what went wrong in this
sector and what could possibly be the way out from this ‘big stuck’. The
data we analyzed point to the fact there has occurred gradual decline in the
social monitoring of this sector, resulting in near disappearance of
accountability of those who are entrusted with the task of manning the
system – educators and administrators. Inability of democratic institutions
to stem the rot has also been observed.
The data we have used for the study are both primary – though a small
but representative sample, and secondary obtained from government and
non-government organization. Certain comparisons have also been done
with the private schools that have mushroomed over the last ten to fifteen
years.
The above referred surveys were conducted at six different localities
with sample size ranging from 67 to 79 from a population size of three to
four thousand to ascertain peoples’ preferences about school education.
Respondents were chosen on the basis that they have school going
children. While another one conducted in university community was to
track the changes in the schooling pattern of the educated and
educationally motivated section of the society. It consisted of 56 teachers
and 192 students from a prestigious university with the total students’
strength of over 25000 thousand and the faculty strength a little over 1500.
Although respondents were selected randomly they happened to be,
barring a couple of exceptions, from the middle income segment of
society.
Since information have been gathered about peoples’ preferences from
very small sample and that too from one state it may not be statistically
correct to draw the inference about the whole economy. But given the
facts contained in ASER-2010, there could be no confusion about the
outcome from public policy. Only about a quarter of children in class V
standard are able to read sentence in English. Worse still, more than 50
percent children of class IV standard are unable to read English language
words. In mathematics situation is not very good either. More than 60
percent children of class V can’t do division; more than 40 percent
children of Class IV standard can’t do subtraction; about 45 percent
children of class II can’t recognize numbers 11-99. Further, there exist
large scale variations across states where the figure for certain states is bad
enough to conclude the schools are virtually doing nothing.
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What went wrong with elementary education has been the result of
policy dilemma. Faced with the resource paucity simultaneous expansion
of education at all levels was proving to be difficult so a major policy shift
was effected in 1972 when on the recommendation of Higher Education
Commission government decided to encourage private sector's
participation in elementary education through fiscal concessions. This had
resulted in virtually relieving the government of its responsibilities of
improving and expanding elementary education. Wider implications of
such development were to be felt latter when the existing structure of
public education was freed from social monitoring as the class that used to
keep some social control had almost withdrawn from these school as it
found private schools to be delivering better product.
Thus the task of reviving public education was not easy as it faced
challenges from the poor quality inputs (the students) as they were
thoroughly unmotivated and the system that was already in place seriously
lacked capabilities. The resources spent to create structure that delivers
would confront the capability constraints and as consequence the
functionality is likely to remain elusive. Capability, that comes through
evolutionary process, requires that the preferences are accurately (or
nearly accurately) are aggregated and resources are efficiently allocated.
Then if certain task is attempted resources are made available in
commensurate measure and utilized in efficient manner. Thus a perfect
coordination is required amongst economy, polity and administration.
Public policy remained focused making the resources available not only
to improve existing structure but also to motivate, through monetary
incentives, poor population to send their children to school. In the process
what could be achieved the increase in only enrollments but not the actual
attendance. As far as the delivery mechanism is concerned it did not
improve. Some improvement seems to have occurred in creating form but
functionality could not be brought about. The real cause of poor children's
staying away from school - the opportunity cost - has not been addressed.
The fact that skill formation involves certain amount of indivisibilities has
not been appreciated. No effort has been made to integrate the elementary
education with some vocational training programmes so as to utilizing the
skill locally.
As a result we can find that of the following possible benefits the
efforts should have brought in, none seems to have been realized.
1.
2.
3.
4.

To create skilled man power for economy’s future needs.
To enable poor population to earn more.
To raise the literacy level in the economy.
To discourage rural to urban migration.
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The analysis bring us to conclusion that in the absence of honest and
efficient delivery system at the lower level of administration entire effort
in universalizing school education is not likely to be materialized. To
make the policy effective uniformity in the quality of school would have
to be brought about so as not only to make it a meaningful skill formation
exercise but also to convince the population about it. This first step would
attract that segment population first that migrate to towns for the purpose.
Since this segment is supposedly influential section of rural population its
joining the system would put pressure on the delivery system by bringing
the accountability into the system.
Simultaneously, introducing in the education curriculum some kind of
training in the vocations that could be utilized in rural sector itself should
serve the purpose in good measure. Some budgetary allocations would
also be required along with certain initiatives by the government for
creation of such opportunities in rural sector.
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